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(57) Abstract: A piezoelectric porcelain 
which comprises PbAtCMgi/jNbMXCZn^Nb^Jb 
TicZrJC^ wherein a + b + c + d=l, 0.99 ^ A 
^ 1.01, 0.15 < a + b £ 0.5, 0.05 < b ^ 0.25, 
0.2 ^ c ^ 0.5, 0.15 ^ d ^ 0.6, a s a primary 
component, and also at least one of Fe, Co, Ni 
and Cu as a first sub-component in an amount 
of 0.01 to 0.8 mass % relative to the primary 
component in terms of an oxide. In the main 
component, a part of Pb may be replaced by at 
least one of Ca, Sr and Ba. The piezoelectric 
porcelain may further comprise at least one of 
Sb, Nb and Ta as a second sub-component in 
an amount of 0.05 to 1.0 mass % relative to 
the primary component in terms of an oxide. 
The piezoelectric porcelain exhibits enhanced 
piezoelectric strain constant, and also can be 
fired at a reduced temperature. 
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(57) KI6: 

BEttfcMffiflfrs. Pb, [(Mg l/S Nb !/S ). ( Zn,/ 3 Nb^) Ji t 
Zr„ ] Oa (a + b + c + d= l. 0.99S AS1.01, 0. 15:S a + b 2S0.5 . 0. 
05£bS0.25, 0.2 ^c^O.5 . 0.15;§d^0.6 ) ££&#<tU glMA£>£ 
LTFe, Co, N i u <D < 1 1 mo 1 

*CJ#LT«fl:*fc*JH,TO. 01-0. 8**X£*T*. H ft H J; D * # 

b0-ffla«C a. S r&cfctfB aOH«)^< £ 1 0 MSftt^T 

t>«fcV>. HK. % 2~m$Lfth LT S b, N bfeJ;^T a ©^%(D'>ft< t% 1 1 

1 mo 1 o)mm\znvxmtm\z^Lx 0 . 05-1. on%^t 
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w m m 

ft* «fc B . £E*a*t:«fco T»4T*«& t LTWffl Ufb 
7*^3.X-*tt, m8a©7*^aX-*IClt^Ti8M;frfc<fc 
*«*oa«HW»«:f«)fll*&^IPt:jpifflatiT^*. 

^*>8?fB (PbTiO, ; PT) £5>jm>«<ft (PbZrO, ; P 
Z) <h&iB • (Pb (2n,/ 3 Nb^ ) O s ) £<DE.jt%W%\ *>tl 

Tlr»* m^B84 4- 1 7 3 4 4f»ifI) . £ <Z)Htc& L fc <b 

©tLTtt. ^©IB (Pb) 0-»*MU C7 A (Ba) , 7hD>f-JA (Sr 

) (Ca) &£Tg&t"5c:tKj;9Itl§®^:i3<fctf&**W 

.«£«6*£lSl±3-B-&<b0 ($$&Bg4 5 - 3 9 9 7 7 #SjB86 1-12 

9 8 8 8^^^#B9) . Sfcfi. SB, A , U^A*J:^Xl>D>y-?A»tti* 

© eeia tc -r s d t ^ j; o §3n a n ^ n ^ w s « e o # ^ eics l . ei 

S£&£[3]±£i*fct><D mmW-S- 2 5 6 3 7 9^&$8) /.tirfe^S. SIC. 
Z\nt>\Z-?#*i"5A • -*?m® (Pb (Mg,/ 3 Nb 2 / 3 ) O, ) £JJD;L£ 
BH7C*fcCH>T'b*fcSftTlr>* <#H¥8 - 1 5 1 2 6 4 . 

jb m 7 * ^ x- 9 (o jn o \z sme t gem® <t * ra® u e «&j*t * *s k 
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tt. l*|gBm&K> 1 2 0 0 < C^±CO^jaiCi»xt#-5e^ (P t ) »5Utt/t7S? 
■>A (Pd) ft£©Kflifcftfc«fcfflV>tttttttffc&'f . X h ©® TPolH 

#$>?tz. ifc, j»«»«*«<-r«fc*c. <Kfc*L&©-&K:ifc*iii«©** 

J:D5fc*fcl*«««®»f»£l/Ttt« • (Ag-Pd^) *t 
rt??*7A«tft7G£J&*&C U * 7 y£©»4*4Htt*ffi©HJifc£©KI<B 

/l7^fA©tfI*3 0S«%^TtT4fCtt, *-A*7?>7A©»ffiH 
«k0, &J*tagttl 1 5 Ot^T, jfJKIil 12 0t£lTtt5'^i*^5 
. l^fc. 9<gMT4K«A7*9A©^«£fi<T4&ga< 
*0. *nKttT#4«»«U*fiS*ft<-r4^il*«*4. Wxtf. A?>?*A 
©^*rfi£2 0HlXftTtT5l:tt, tt&fi£& l 0 5 Ot^T. M£L< \t 

1 0 o o'c&Tft 4&g#*<5. 

X-^tP¥«n5^*J: 0 t>*«fc*8!<tL&t>©©fiJJIi#ttWan4&£. 7 
£H4**. E««JB*ffl^fc7f^aI-^©Sett»tt*©#8[K:lt«|-r4© 

C&E£&4tm©*is«i:tfHitl6ft©*iJllK.fcO 37 h^tiJDLTL*^, 

T. «fcO*#ftJE*23£ft*#"r4JE««*«**6nT*0» «Atf, JP*® 
«ft*- K©£EMJ6ftd,.tt5 50pC/NW±. »iL<U6 0 0 pC/N 
EA±T*4it^SSLH. 

l/*»t>. fiE«**©/MEHt • Mft:rt«ifitJ£*-?©«*«»***tt'FU Sifi 

&f&£zf&mm\z&^T®mis j $>-t<t£r> , #g©&-F43«fctffttfe©£<b£4a€ 
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-*&<fc*Ti o o < cft}&&-5^« i 5 o r^^oiiiia-r^ffl^n-S'bofcJiA.T 

£9. -?-<D<fc5&«£K&@fflT#5J;5K:T5£«> * a U -ifigd* 2 0 0 *C 
MWZfmm=£- F©EEM£&d3,«2 0 0 p C/NU±T?$>Z>ZttfW£ls^ 

m m # & a£ xs \z ee m $ * * s $ r * c <t 1 1 * * . 

#fgBJHcJ;5Sg 1 ©ffimMli. tt^iS 1 K^UfcSKfc^ t> CI© 

i^lmo lOfiMLT, ^lSJfiic^tLT. ft (Fe) , nrtfrh (C 
o) , -y^Tjl/ (N i ) &&Zfm (C u) ^6&SSCD^0'>ft<tfellS 
. 8Mt42j (Fe: 0 3 , CoO, NiO, CuO) K&gUTO. 0 lgl^K 
±0. 8g*%^T©3Sffll*lT^:fr-f 5*>©Tfc5. 

i^lmo IfflgiCMH, ft 1 LT, ft. ->ylr)\,& 

jLZfmfrzuzmoo'Z ©'>&< th i as-, Htfcft (Fe, o., , coo, n 

iO. CuO) CftfltO. 0 1®S%&±0. 8gi%mT©@irt1:tf 

*IEBj|£<fc5!fll:fcJ;tf!g2©JimS£i§-?te. <b^SC 1 3; & ttflS#5$ 2 Ktk L 
fcSftfcfcififcat L. £1 1 g>Jfi£# tit. ft, =y>JHSJ:Ot«il> 
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ft*. yt\zm2mtitftt LT, 7>^*> (Sb) , (Nb) 
>9)V (Ta) fribUZUO? *><D'PU< it)H5. ±$#lmo l ©Sil: 
jttl/T. ttfttt (Sb 2 0 3 . Nb, O s , Ta, 0 6 ) ClfLTO. 0 5 ft 

It. %3Mf&fttLT, ^-h'J^A (Na) &<fc # U A (K) 
S®5%©'>ft<it)li£, £fi£# 1 mo 1 ©Jt MIC ALT, ftfcift (N a 2 
O. K 2 O) iC&gLTO. 0 1ftft%^±0. iai%WT0Kffl^mi 

■5£<&'>ft< t% i^lmo IWflCjttLT, (Fe 2 O, 

. CoO, N i O. CuO) K&gLTO. 0lStfi%&±0. 8Stfi%&T© 

5£©'>ft< i=fe IS*. £fi!c#lmo l^MSfCJtLT. &<b«3 (Fe 2 0 3 
, CoO, N i O, CuO) K&gLTO. 0HI%(^i:0. 8®S%^TO 

)\,i$&ifmfrz>ts.z>m<Do*><D'}>tz< t h i mt zmfeasmr $ 

5CtWJU\ Sfc. Settle. Sg2giJfiJc#-e£5 7>5f ^*7*<fc 
tf* >*^bft-5S¥tf>? ^©'>ft< ifcll^. mo I <Dmm\ZHL 

T. (Sb 2 0 3 . Nb 2 0 5 , Ta 2 O s ) K&HLTO. 0 5S1% 
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05SO^ft<t*H*. il»lrao 1 ©«IC»IT, ftfttt (Na, O 
, K 2 O) fcfc*LT0. 0 1Ii%tt±0. lRlXttTO«ll»JT$tt5 

£fi£# 1 mo lOMtWIT. gJfig^tLT, 7>5 L: 6>. r: * 7 43 J; * > 
^^&ai»05^©i!>a<tfell$. mtm (Sb, O a , Nb 2 O s , 
Ta, Os ) (C&gLTO. 1MX&11. 0gI%BlT©SSirtt^tt5 

o 

1 mo 1 ©StSKttLT, Sg 1 l^iLT. ft, zirtfrh. -v>r)V& 

«tix«a*^a<5»<7)o^«)'>fe< tt> ia«. ttfl;* (Fe, o. . coo, n 

iO. CuO) K&gLTO. 0 1Il%ttJ:0. 8SI%WT©il^T'tf 
U £fi£#lmo 1 ®Rfifc»LT. W> 2 M&ft tl/T. 7>^>. 
«fctf*>*;Pj&»5fc*#©-5SC!>4>fc< tt> (Sb, Os , Nb 

, Os . Tai O s ) \zmW-UT0. lMXKil. OfI^!KT©ftirtT 
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iMlrao 1©MK»I/T. !§ 1 Wl&lftt Lt. ft. □n^l/h. -yf)\,& 
kXtrnfrbteZUOo ft < 1 &<t$J (Fe, O, , CoO, N 

iO. CuO) K&*LT0. 0 1II%ai0. 8Si%^TOlilrtTtW 
L. 1 mo 1 (DMmizMLT. % 2 SI LT. 7>5 1; E:>, -^^*5 

<t#* >? )Vfr*> t& %m<» th i a*, Ktktt (sb, o 3 , Nb 

, Os . Ta 2 0 5 ) CSILTO. 1R*X&±1. 0Si%EtTO®lrtT 

fcKfc*i*£J«#fc U, S8 l§M#<tLT, ft, ha'^K -y*-JH3 J: 
6fc*»0"5 ■&©'>£< £t> l«*»rJ£*MU SH2giJe£#£LT, 7>^^ 
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8 K43^T, A, a, b, c, dte. a + b + c + d = 1 . 0. 995 
A^l. 01. 0. 15^a + b^0. 5. 0. 0 5 =S b S 0 . 25, 0. 2 S, 

c^o. 5. o. i55d5o. 6 & j zti'enmtc?mwft<Dmr*$>z>o (Mg 

,/ 3 Nbi/3 ) CfiltS-r^^S'^At-i-ytOfiJ*, (Zn,/3 N b *„ ) 

Sfc, fc«9fc*5HT. A, B, a, b, c, dtt. a + b + c + d = 1 . 
0. 99£A£ 1. 0 1. 0. 0 0 5 5BI0. 1. 0. 1 5 5 a + b 0 . 5 
, 0. 05^b^0. 25. 0. 2£c£0. 5. 0. 1 55d^0. 6 fc^tl 
^n#lfc1-®HF»qW<iTfe-5. Melt *;l^>2A, X h D >^"> A* *tf/t U 
17^*544805* 0'J>&< tt» 1 ISJEt. (Mg,/, Nb»,. ) Cfctt* 
?n^!)At-*^t«)ai«. (Zn l/3 Nbi/, ) K£tt33Ett£=*:/£ 

< 1 1> 1 mttotoVG/LlM HlML, t^^v^A (Mg) , (Nb 
) . 3Effi (Zn) , (Ti) £ Jctf?jL>3 - 9 A (Z r ) llttfclpft B* 

« *JW->f> A, X hD>f>JA*J:tfnU 9A^"bft3&©5*><D'>ft< <h 1 

A"J'7Ail s 6ft4S0 5'6«)'>ft< tt> 1 a<Z>g&fi£ 0. 0 0 5E(±tt5«) 

tt. o. o o 5*8-e*«£ffi*££»£+#casr o. l 

KTtt5«tt, 0. 1 tiWITlTLi^, ^-nic «fc DSil 

t> /h * < ft o T L £ 3 *» 6 . 
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&mtZ>7tm> tt£t>*> [ (Mg./i Nb,/i ) . (Zn./.Nb:/, ) k Ti 
c Z r o ] (DmtfLZ 1 £ 43ft 10 5 AIM h £&gT STC^Wffl 

j£tfcT&3. A£0. 9 9K±it50tt, 0. 9 9*#|"C»*£Jt«fcWfcifl-e 
©***«fflllfcftO. 0J*-tf 1 0 5 oraT®ttl«««"rtttt|g#«L^£T 
J&§. A*l. OiaTfctSOtt, 1. 0 1 fcfiAStttlSttsWSTl/ 

(Zn,/, Nb,/, ) tt, ^iSSItl/OO, t5 

•?#*i/QI»&*Zf=.*'7 (Mg,/, Nb,/, ) Offifijca <hMi(}*5«kt;-^-y 
(Zn,/, Nb,/, ) WffiJ&b i©faS: 0. 1 5K±0. 5ttTtt5©lt 0 

. i 55fcH"T?*afcStofc£a»*fc+#ic#*;ifcj&«T*r. o. 5Sg^5 

bt'Jb-5. M&£cfctfr::t7 (Z n ,/, Nb,/, ) WfflfiJcb £ 0 . 0 5 SI 

±0. 2 5&T£f SOtt. 0. o 5*si-c»*tfiifiiciass:<a<-rs«i** + 

»C»4J:i:««Ttf. 0. 2 5 JSA^tElIf <SoTl/$^> 

jb^^8*5^tt<b^i!C9Hi3ltS5 1 ^> (Ti) O&fiK c >>;|/ n H £ 

A (Zr) ©ffifiJtdtt. JEM£R***<"r.&&a©HM**. ^*>©ffi 
>&c£0. 2U±0. 5WT<hl/. AO&fi£d £ 0 . 15^10. 6 

KTttSCIl. ^(D^oU^^y h O tf«y i7*gif# (MPB) f*ifilC*H>T 
* # ft E ® £ 5£ & * # -5 Z. t ffi T # 5 e> T * 5 . 

£©0E'HtB2§te. ftfS8 &£C>tt{fc#5£9 1 mo I 0 
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<D 5 ife Sftttl (Fe z O, , CoO. NiO, CuO) \Z 

MITO. OlHfiXRIO. 8gt%PiT©iirtmtT^5. 

*C*tLT, »fc4fcK«»LT0. 0lHS%^±0. 8gI%KTtt5©tt 

, o. o i «ix**t»5i»tSttS+»i:a[ftSi:i*«T!tf. o. 8S 

M(C te#£8&3Wifl;#3S9K:*Lfc±J&# 1 mo 1 <D 

®<D?*>0>'PU< ifcllS, mt® (Sb, O., , Nb, 0 5 , Ta s O s ) 
K&gLTO. 0 5St%aJ:l. 0 MS % UT ©SSBl*l T^^T & £ t ffitf £ 

t)Ot$4, M 2 ©Jfifc^O-^-^fiS:. 1 mo 1 OSIlCjtfLT. ttfk^K: 

ftlLTO. 0 5«fi%W±l. 0Si%aTtt5Ott. 0. 0 5gl%*i 

?*><D>)>&< tfelift. ttflltt (N a 2 O, K 2 O) K&gLTO. 0 Hi 

%&±o. 1 Mfi%jUT<D3eErtT£WT3 L<r>. co^3gjR)c^« 

. -rsfca&OfcaTi&S. Sf§3®Jrit#tf>£Wfi£, «»lmo 

1 OWftCWLT. «fls4HH«*LT0. 0lSI%a±0. lIi%KTfT 
*©«. 0. 0 1 Ki8X*MT**fc*JnfcJ;*&*£+#fcSa£fc2S«T#r 

43 9 . J6 1 II & # * J: » 2 BJl* # tt ^ * > S <fc 5; ^ D :z £ A *f#«E L » S ^ 
t>t0-5BU"< HcML. SI 3©J$5mf&#??£L#3^fc>«$>-5AlM hCffifi 
SS2g"Jj&#:}3cktf!g3j5£#te. II & T ft II £ tl T (^ T 



WO 02/081404 



10 



PCT/JP02/01937 



ft 1 Btt£©EEM8©MjS£8**-r*nBiT?*s. *r. ±£#©i«tf£ 

LT. W*tf, &<bft (PbO) »*. &<t?*> (TiO* ) &{bv^ 
3-01* <Z r O z ) »*. &{b36$B (Z nO) f»*. = (N b 2 O s 
) »***tfttfl2T^*->«>A (MgO) t&^^rffi^t-T ^> t MKiSUT 
j^^U^A (CaCOa ) »*. ^i^hD>f^A (SrCOa ) 
«fctf««/X»J£A (BaCOa ) »**&35tS*©3-&©'>a:<t"bHHfcffljt 

-r <s. 

/Xjlfh (CoO) »*, «<bry4r;u (N i O) t»**3<fctf&{b«l (CuO) t» 

#©!§?$.!: LT. WAtf, eik7>^ ; &> (Sb 2 0 3 ) to*. Kft- 
*5<fctf»{b*>*^ (Ta 2 0 5 ) tt**6ft*8C53 l &0^4< tt> liftffl 

Mtzt&\z. &SKj&CT*3Hft#©Rm& lt. KitnucA 

(Na, CO., ) U *A (K, C0 3 ) tt**6«t*»©5* 

©'>&< ife 1 a«jB*r«. 

fb«it^5fi© i b©*ffl^Tt)«t^. 

»©«*»*J:lXJB3H*»©«t»t*. #-JU3*ft-£fc±0 + 

+ l/Ttt*U 7 5 0t:~ 8 5 0tT2PSB-8BWfi«t6 ( 

10 1). ft*3. ft 1 gijj&#i3j:tfft 2W£#tt«ttJS»e**DLT 
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VtVt b . £ US 1 m&tt t £K \Z ft C TI 2 ©Jffc #:fe ck W% 3 I>J 

j£#t£^Wf Sfc^fiSfftiT* Ury/S 10 2). *<D<D*,, ZW&mfc 

. -ifeyi'X^MfcS^te&TKEl&M (CIP) 
(7r»^S 10 3). f£«5Lfctf>^. WAfcf. J10J&Ji5ft:£*mf?Bfa4M;::fc 
^TjifSKS 1 0 5 O'CJUT, 9 0 ot:~ 1 0 5 0 < C£>&r&-e 2 i$p a i~ 

6^rpi^^-rs Uf-^s 104). 105 ot: j; o fciHraT^^uxfeJ:^ 

*t, 1 0 5 O'CRTOteiaT'^filcLTfe + ^fCM^S-a-S^t^T^, gftfc& 

fg 2 O tt*HJg(D^<i £ % % Etl^ * ffl U feElSt^ <D-$fi£0iJ fe O 

;:©ffi**?tt. H*tf. *!!&0m!l0Em5BS§J:9fc5$fSc©Em 
m 1 1 tJg&OrtMg 1 2 fcSX£fc«JBLfcttH* 1 0*«ATH*. El 
/I 1 1 <D-!£fc9 0J¥£ teWAtfl (im-10 Eli 

awm 1 2«. wtt»»e«»ciR3esn*^*j. 

#J;U£. A (Ag) . & (Au) . G&fccktf/^v^A^ z>t<s.%m<Do *><D'P 
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i i i o 5 ox:siT<D{&m-?mfcTz>z.tb*imT-&z><DT> ft&mm 

1 2 lC/t7i"?A©^«a<'>£^£ • /t7 5*£ A£&&£©Jt*t«£«fc»» 
£ ffl -5 £ <?: T £ -5 cfc 3 £ £ o T H -5 . 
i*i»Mi2tt. :ft5M»»oii:U> (P) &£©fc«asj£# 

£0. lfiiXiliaTm/T^TtftH. rtSiill 2©J?$tt0ij;UiO. 
5#m~3/zmigT'*5Ct^lLt\ 0. 5 # mi 0 fefffr) £ rtgUmS 1 
2iJil«tlTl,SVK +#fcJEEfi$#tl:£*#5C:<»:#T£r. 3 jumiO fef^t 

rtgcmsi 2tt««i:iMtsnfc-»fl)j|fti2 1, 2 

nrn*. ifM2i, 2 2it £&£©&jR*z/t?* u >^r<s> 

. fh^JPtmL, Mtttttt. «*tf, ffi. &. -y^JI/. /t^S?C 

A*5ct^a^^e.^-5af0'5^<7)'>^< 1 1> 1 as^t?*)©***?* ft* 

fc£*»*Stffct>©T?»*. M71I2 1. 2 2©JPSttJHa*fcl6i;TM 
9ft 1 0 Mm~5 0 /imlSTSS. 
£43. ft®nmi 2 &H*Lftt>ft8ttft£©«atttttttt. J|?M 2 1, 

:oEiifn %.<D&?\zLT®mt2>z. ttf-ezz. sr. ±a 

UfcE*«S©»ifi£fc£H«^LTfi«J*t»S#J*L. ft * JU*JD A 

Tfi»LTEE«Hffl'S-* N^^il-r^. A8*M 1 2 fctf) 

©±»Lfc««3»»*fctt«||SjE«lC±i!ELfci»««Sttt*ftattfl;tt, 

sirs. a*. (^gsm@ffl^-x htctt. MdsCTftia. ismtt 
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ft IB ft 1 0 #J *. A UJHiJf h&£fc«i:OSS 

5:i*<T#5tSl:. 1 0 5 OT^TKGKT 

. 2 K/15?9A®£*Sftt4>tttiA • A 5 v£A£&fc£©£fiI& 

^5 tt*J:0 fcMT/h?B©EE«*?*»*i:i:#T?*a 

o 

©'>&< tfc ia^F/r^ffi^w-r ^ .ton rn«> -d-d. » 

£ £ cfc 0 ft ± 2 -fr 3 £ £ # T? £ £ . 

MIC, Sg3g"lfi£#<!:LT:f- K 'J VAteZtftl 'J £ A b fc 5 £ ©'>& < 
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*5iMO$2 4)?tl&C!>&figCft£EEttttgft. it^l 0\Z^LitWtit^a. 

it^X. 1 0 JCfcHT, A, B. a, b. c, dte. a + b + c + d = 1 , 0. 

99^A/B^ 1. 0 0 5, 0. 0 0 5 ^a^ 0. 0 3 . 0. 0 5 ^ b £ 0 . 2 

. 0. 36sSc£0. 4 9. 0. 3 9 ^d^0. 4 8 *-en-?n^fcf tSffl 

(C o N b 2 / 3 ) 3/t;U K t -^^t <DfflJ5£. (Zn,/ 

AIM hfcMU (Co) , M», ^*>*J:tf SJJlor 0 

{fc#5U 0K*tt*A/Btt»ttttfc|?«*4AaH^T**. A/B£r0. 
9 9£t±<!:tS©tt, 0. 9 9 *ffiT'& 3 t Jtttttfi&TO&rttfBS £ fc 0 , 
1 0 5 Ot:aT©tt*a«Ttt«ltt^JEfc«tO»K. E«££ft£J:tftt 

0 5£lTtt5fl)tt, 1. 0 0 5 *iHA*t«»tt*»ftTbTL*^, *Ott* 
a^T&5. h^cktfn^y (CO,/, Nb 2 / 3 ) <Z>&& a * 0 . 0 0 5 

jsuo. 0 3^Ttt5«)tt, o. o o s*mT'$>z£&&<Dmm%ikzmfflt 

*Sft**+»fcft-SC t*»T#"f. 0. 0 3 £JaE a l££Sc&<i:t/:&«W 

T£fc#£>B^T&-5. ffi&£<fctfr;t7 (Zn,/, Nb 2 /3 ) <Dijflj&b£0. 
0 5&±0. 2yTit4©l4. C©®fflftTtt&ST'&fi£L*:«£K: + #&1# 
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S^^Cf <t5fc*0lfffe5, f^>fflMc £0. 36W10. 4 9KT 
iL. y^D-'JACWd^O. 39K10. 4 8 &T<hT-5©tt, d©J:5 

* £ T & 5 . 

C©ffi«««tt, ftM 1 0 \Zfr,Ltz£j8.tt 1 mo 1 ©**K»LT. 

©Jfi£#<i: LT. 7 rtf^S J: * JWjfc 6 &S8© 3 •&©'>& < 4: 

felit. ftfttt (Sbi O, , Nb 2 O. . Ta, 0» ) K«*LT 0 . 1 ft 

lmo KftttCHILTO. 1R1X£1±1. 08I%£tT 

*^T. cn^/fcftfcJitfgij^©^^ JSl©fllfi©J&»£H«lfcLT 
ig£U 8 0 0*C~8 5 0 < CT2l^rp1~8ll$r B 1{R^-rs. «lr>T. «Atf»l © 
£*©«aii:H«Cl,T. dOfittfcfct&B-L. »tt • «L7c©*i, #£L< 
tt 1 0 5 Ot«T. «*«9 5 0*C~ 1 0 5 0 *C ©tei&T 2 6 l$ffl%i£-r 

4. *•©©£. fl*.tf!6 1 ©*«©#il£H*KLT#S7r*. cnCfcQ. ± 
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£©«fc-3&E««gtt. % 1 (ommoKmtmmiz. 7^ii-^, sty 
& 3 0 * % m © w m k % s ji m m gg £ « v be « as ^ © - « <$ #i * s -r t> © 

t&5. cicEfiami, $ 1 ©£JS©»BfcPJ«K. fl|iltf*£!fi©»ffi©E 

m«8g«fco &*«&©£«» i i t^iswrtgem^i 2 tz&mzMmvtcmm 
#i 0 sfSxx&D. rtflutsi 2 ©ss^rfiitttrtsuma 1 2 rawest* 
anfe-a*®*^** 2 1 , 2 2 3&«*ti-€ : n»rt&nT^*. <iu i®ei^ 

121. 2 2tt, BE«11 l©«JB^iai©SllSlC»oT#lSir*« : F«fi2 1, 
2 2©#l=-»tf«B§ftSnT*JD. rtSPmSl 2©3i&£l*a©tf-m£@£LTffl 

fl.©$fifc«3g 1 ©§HJ&©J&?&<»:l3ftTfc£. 

•5. 

n©*5ic**it©*fliiicj:ntf. ft^i o \ZKi,tzmt®zi.i&ft t u. 

1 a*Jfr)£«^*-r*J:5k:Ufc©T. *HBEM«»*5«fctf*a'J-««*» 
S^<h7!)tT-^2>i:*lC, ®&<Dmm9Sit&m®?Z>Z\i:tf-eg* fro. S&fiE&g 

• /^s>2A£afc£©£ttfctt»*;flir><&c:&a<T**. fto 
[^3©nsa©®E] 

*S89i©»3©£lfi©»S8c«*ii*«gtt. <b¥5£i l £fctt{t#5£ l 2\z 

<fc¥i£ 1 1C61>T. A, a, b, c tt, a + b + c = 1 . 0. 9 9 ^ 1 
. 0 0 5. 0. 0 5 ^al 0. 2 5, 0. 3 5 ^b^ 0. 5 0 , 0. 3 8 ^c^ 

o. 4 8 *-tn-en*i&-r«iiBi*j©fiST?*a. (zn,, 3 Nb,/, > fcj3t*ssE 
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{fcM 1 2 C£t»T, A. B, a, b, c a + b + c= 1, 0. 9 
9^A^ 1. 0 0 5 , 0. 0 0 5 SB^0. 1, 0. 0 5 ^ a 2a 0 . 25, 0. 
35lb^ 0. 50, 0. 3 8£c£0. 4 8 5f nf nifctssirtoif s 
•5. Melt t>)V : sVk, 7. ho A*5<fc£/A 'J V kfrbUZmOo^Wp 

fb^a; i i fcs^ttft^s i 2 {c^ufc^fbifeii^Dyx*-r b®ig£*r lt 
-r*©«. o. o o 5*m-e$>z>tf£nmfe®.z+tt\z$.%?z>z.ttf-?g?, 

0. 1 WTtT-SCDtJ. 0. 1 ^I^StMttWLTLJ^. ^tlCctO 

fk^iC 1 1 fc:fett*tt®fflj£A. i&i^MfiJ 1 2 C:fe»t3»i5«J;tf#»-> 
£A. * hD>?9A&J;tf/tU -7A*^^5fflf(i!)nO^< £ 1 ©©ffisfc 

MUSgTSTCs!?. -T^tt)^ [ (Zni/j Nbj/j ) a Tib Z r t ] 
1 <h LtzM'&\Z&rtZ>^t>®Z MC&g-f 5 7C??s©ifflj&J£T-fc5o A£0 

. 9 9«lit^Ott> 0. 9 9*^T-*^>iJtHiWfiia-eO)^^^fflil<h/«j:D 
. «*« I 0 5 0t:«T©*JfcfilSTtt*&*S#if A£l 
. 0 0 5 RTttSOtt. I. 0 0 5 ^A5iIlgtt«TLTL$U. -f© 
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it¥& 1 1 »S WlflS^a 1 2 \Z&WZ&&&&tf-7t7 (Zn,/! Nb !/S 
*:7* (Zn,/, Nbm ) oaila^ 0 . 0 5£ti0. 2 5 ttTtt5©tt, 0 

. o 5*m?&ztmrfLU&z&<tz®%:S:+ft£m5>zttf-?g-r. o. 2 

5 «8&*£tt!$ttl;:£«e&tfU. ffi*Mft*J:tf aKtfifiTUT US 5 

5£*±0. 5 0«TfcU. ^3 = «)A©I*c tO. 38»±0. 48&Tt 
TS©«, J; 5**^7* hDKy^««»#fiC*HT**affi«5Jg» 
£#-5 C <b #T S 5 6 T * -5 . 
d0E«fiSStt. Sfc, ftfSl lft«t>ttfc?£l 2 1 mo 

*»055%O'J>a:< tfe Aft ft (Fe, 0 3 , CoO, NiO, CuO 

) K»J|tUT0. 0 1gl%£ti0. 8H«X&T©l6HrtT£*UTV>*. £ 

OHiKJU/T. Kfcftfc&gUTO. 0lSI%aiO. 8Ii%KTit5 
©tt. 0. 0 1 Ka*?IM^a*ittlBtt* + #fc*#Tac:£tf«-l?*r . 0. 
8K«X*fflA*fc*8tttfj»CttTUTU*3a»6T*«. 
d©E«fi83§«, Mfc. fl:#SC 1 1 »*t»ttfl:*ai 2K7RLfc*j«» lmo 

l3.ZM<7>o*><D'Pfc< th 1 ttfcft (Sb 2 0 3 , Nb, O s , Ta, O 
s ) K&gLTO. lHlxaJtl. 0R«X»T©ttHrt-C^*UTV»*. C 
©SI2B<]f&#te, ®^Sefi£i&££#8UOO, &ft£|6]±£t»-5fc©©t>©T;& 
*. »2BJfifc#©£***. mimo 1 ©KftfcttUT, SfcftlHlf LT 
0. 1K1XR±1. 0Ii%£tTtt4©tt, 0. 1 fSS%*$Tfc5£:8sJ!jD 
c«k*J»**+»Kf»*c: t««T#"r, i. 0*ix*iii6 4ft«ttjJiftTi/ 
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«iSr*Ct*«T**. £©E«J81§tt> 8l*J:tfa2©*ifi©#afc 

7*^aX-*. EE*?-*-, BSfcfcJ: £©£**?©** 
»iLT, «rfctt7*^aX-*©$mfcUTff SKffll^nS. EEffiH^© 

£©«k3 K**«©#»KJ:ntf, ft^iC 1 1 &5Wifc^5$ 1 2 l~^Lfc& 

>, r^-^*j:t;^>^ji/^e.^-5P©o^© / >^< th i a£ffi£m-£*r-r<5 

3€K:> *»W©*#ttfcHlt«fcOfr>TttWT*. 
1 - 1 , 1-2] 

f^BUfc. s-r. £jfc#©«mt LT*flstt»*. mt*z>®*, mtv*? 

S-t*. fc¥5t8iiJ:tf3i l C*Lfcfii«£&3<fc3fcMb&© 
^. jK-JU5;HC«l:9fi5Sfi£L. &lt&LT7 50'C~85 0 *CT 2 I5R5]~ 6 

isnE*Lfc. £u. *i k:*ir»T»iBi(S»©a«tt»ft*-e*tT*?). mi 

■0£#©$Watt. ±fi£#lmo 1 ©HftHM-rsfilSKftttClftJfUfc'bOT 
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ttTc*T«K:*snTt>. m&ftomm. mf\z*<D$Gm\zo\,*x\zfsi 

. Ml 9 6 MP a©ffi*T*S»l 1mm. if S» 7 mmORttttfcjftJB Ufc. 
fiic^bfeW^. *ftgnflfC&V*T. ^ 1 C*Lfc9 0 0"C~ 

1 0 5 0t:<D«fiEift«T2«f(8I~4RMail«Ufc. t»6nfc«6ie 
#*, KS7. 5mm. £S 3 mnKDHttttCiDlL, RttflfififfillSOfg 
f(D©^. y'j3->t^Jl'4'-C2kV/mni~2. 5kV/mm 

cm^3 o#EpiiiiUT»ft«i«fTo&. miao. 1-2 

<7)JEE«««£flfc. 

1 - l . 1-2£LT. ffij&fc^tf&fijciagfcg 1 iz 

*5. ttttWl-ltt, fc*SC8 C*tt*A*«0. 9 9*g§©fe©T&?). Jtttftl 
1-2B, A#l. 0 1 «fc 0 t>*#^&©T'&£ = JtttOT 1 - 1 . l-2\ZO^ 

xh, *%mmtmmz\sx* ®mp s i *ss» d >. nns l 
fc. *n&©is*££2fc»*>ii-cs"r. 
^2 i:*i/fcioi:. mm 1 - 1 , i-2n s kn«, 7. 8Mg/m 3 w 

©®fgp s £<fctf 5 5 0 p C/N&±©EEMJ£Rd,.*«#fc»6nfc. HftK 
*H/T. AtfO. 9 9*$©tt|!(0i| 1 - 1 Ttt. + 0. ®&P 

ifctt«l -2TB. flp s*£tfE«5«ftd».©nr*lK-3HTt>*+$)-& 

-f&:b£. {fc^jSi 8 C£t?$ A* 0 . 99£AS1. 0 1 ©MA <h T fttf, 

««tt*isi±3tai:tJ!«Tt. i o 5 ox:uT<Di£uxmi&Lxb. eemse 
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«d „a«5 5 o p c/N6U©«nfcEE*fttt£ti5n*::£j&«#a>ofc. 

[**Wl-3, 1-4] 

1 - 2 fcR«fcl,TIE«*«*fP«bfc. *©R. IB 1 Ml&tt t LTttfcfcft*. 
KJtT*lt«« 1 - 3. l-4iLT, ttrt*J:tflftftU£*3 iZ^Ltc^o 

\zmz.itz.£*B%. xmmmtfsimizLTEEM&m&ftmvtc. &*. itmm 

l-3tt. fc¥SC 8 fcfctt* b, T^fe^ MIS* (Zn,/, Nb !/3 

) t>0T?*O. Jt««l-4tt. b#0. 2 5«k0fe*tl>fe(OT? 

jmemfiw 1 - 3. i -4*j:tftt««i - 3. i - 4 to^tt. mmm 

1-1, 1 - 2 tH«CLT. §Sp s *J±tfffiMJ£ftd„**tt-en»lsei, 

^4IC^LfcckpfC, HJfi0fll -3, l-4KJ:fttt. 7. 8Mg/m 3 tt± 
©l-gp s£J:tf 5 5 0 pC/N£l±©E*SiJ£ftd»»*«;Hcfc1*£nfc. CltltC 

«2«»d,,©«S*-rait3i«T*r. b*«0. 2 5<fctJ t>*#v>l±80i|l - 

o 

■ftit>*>. -fb^^8tl*tt?>b^0. 05^b^0. 2 5 (D^ffl|*It-rntf, 
gfcfiJtt&K* 1 0 5 0'C^T<?:<g< LTt), BEMfcRd ,,#5 5 0 pC/NK± 

[flttttl 1-5-1-10] 

i - 2 tm®izvxE.n&%zftmLfz. *©». iiD$»ii/Ttt«, ha* 

Hk3A*h, *fc=y*^*«ktf»ftfifr6tt*#©3 1 &© m&±© 
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ttg£ff»Lfc. Jtttm -SttJBlBJefcfl-tSS&^fc©-?*?). Jt«W 1 - 
6 am 1 »Jj£#T**-5/ 1 mo 1 ©SffiKflUTSMfc^ 

^nbiWI 1 - 5~ 1 - 1 0 fc«J;tfl££t0tj 1 - 5. l-6COUTt). Hi£ 

bit. ^ne>©iS£*5^6 c^-r. 
S6i:ibfcJ;^l;, Hffiffj l - 5 - l - l o fc<fcfttf, nfttt>7. 8Mg 

/m 3 a±©|f|p s*i^5 5 0 p C/N£JU©ffitt£j£ftd„a«ftfcnfc. 

cnwu. « i BJfiJc#££i:fcv>Ji80»l i - 5 i m&toattfkifi 

■&©'>&< it) 1 9*, £j£#l mo 1 ©MK#LT. RftllCjIJIlTO. 

oisi^aio. 8H«s6aT©ttHi*i-e'&wr*J:3fc:-rntf. ttAfifts 

1 0 5 0tKTtfi<bTfe. BEMJ£»d3 3*<5 5 0 p C/N£l±©«n&BE 
CHIiMl - l 1-1-20] 

fcd<h£l$#, **«1-1. 1 - 2 fcH»KLTflE*a»£tt»Lfc. *©IR 
. JRlBlifc#fcLTttft. :z«;/y;i,i5j;tfffljo>6fcS8©3£©'>fc 
< fct> lSfcSsHnL. *©lg»fctt*fc«. Bfca/WK *ftnyy;KJ«fcr; 

7>M>. e> & 5 P© ?£©'>&< tt> l @£gs»aL 

. *©Emfctt*fc7>^*>. *ft-*^*J:tf»fl;^>^JU36»ea4*©3 
£©'>&< <bfc l a©t»*Sfflnfc. 

7lii2Dfi)c»t : *S7>f ; E>©tfi^±)iJ» 1 mo 1 ©eflfc»LT»{fc 
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znznmw 1-11-1-2 oa^uitmm 1 - 7 \zz>^x%, 1 - 
1, 1 - 2 tmm\zisx, ®slp s &&zH£mm%.®.d 3 3***1? nmitLrc. 

«8 ic^Lfei^ \z. mmm 1-1 1-1-20 tc^ntf, ^-rnt> 7 . 8 m 

g/m 3 KiOfgp s£<fctf 5 8 0 p C/N£|±0JEmS^fCd3 3*me>tlfc 

. ^ttfcttLT, %2mtfift(D$timtf 1 . oii%<t 0 t>*£v>jt&#i 1 - 7 

«2, £4fc«ktf^6 £318 ££Jtt£Tntf#a>5<fc?lc. ^2ilj«^« 
^JUnUfcHM0>] 1-11-1-2 OK^ntf. Sg2&Jfifc#£8sj!jDLT^&^lli6 
fiSJl-1 — 1-10 Clfc^T, &<0±ZU1£m&JZ®.<i 33 *:'&ZZ.ttfXZtz. 
mX\l. ^H<toTli6 0 0 p C/NW±«JEmS^Scd 33 *%ZZ\ 

j; o s n a m 1# ^ £ # b n a c: t a* # a> o 0 

[^JS0»J 1-21-1-27] 

1 0 tz&o L£ HiS^J 1 - 6 , 1-12, 1-13, 

i - 1 5 tmwuzLxf£nmmzft$iLtz. *<r>%k. m3m&ft£Lx\*i- h u 

Ok&ZZf-'hV £ b ft £&<Do £ t> 1«£ML. 0) H> « 

Kit h U ^Afccfctf^K* U £Ad>bft3$©'>ft< <ht> l S0|»*£/8 t^fc 

. ^3ijE)c^w^©ffifi£{co^T«, mmm 1-21 teuiis^ 1 - 6 tm-x$> 

0. 1 - 2 2- 1 - 2 5 \tmmm 1-12 tpj-T-fcO, ^{SM 1-26 

\$%m&\ 1-13 iiBj-T^o. gnat 1-27 1-11 5 <t^--c$. 
•5. 

*%mm\z*iTz>it$im 1 - 8 1 lt, M$i9 K^Lfc^icg*. 



WO 02/081404 



24 



PCT/JP02/01937 



£ft®Ltz. ttVtmi - 8 US 3H«»T*4* U DAB* l mo 

i0gIi:*tlteft«!i:MbTO. iSi%«tOt)*f^t)©TJ&5. £fc 
, ##0U - 1 - 1 -4 tLT, 0K*LfcJ;3K:tt< 

mmm i - 6. i-i2, i-i3, i - 1 5 tmmizLxRmm&z 
&®Ltc. - ni**wi -e i - 2&nmm i - 1 
2 i - 3 \t*mw 1-13 k*j£u i - 4 i 

- 1 5 lCfl£LTlA5. 

Ctl^Xttfl 1-21-1-27, Jfcttffl 1 - 8 *><J:tfMt*J 1-1-1-4 
CO^Tt. *»«l-6, 1-12. 1-13, 1 - 1 5 tmmzVT. 

p s *«k^Em2fi»<i„**n^n«i3£ Lfc. ztit><Dmmzi& i o 

S l o l:SLfci5i:. UltM 1-21-1-27 KJcfttf, uTtifc 7 . 8 
Mg/m 1 «±OSIp sisitf 5 6 0 p C/NW±0)J£ttai£&d , a *M»&n 
tz. :ni:WLT. Sj?3®Js£#<D^£g;&<0. l^fi%J;0 t>**l»tt«fl| 1 - 

«1- 1-1 -4ftt. MAiiK«ft< Lfcd fcfcJ:D*»*Jg£fcg. Ell 
[H*«2 - 1 . 2-2] 

si i \ztpl tz^^izmxtzz. tzmz* mmm 1-1. i - 2 tmm\zbx& 
mmmzftmisfz. torn. it^9 K^tsMettx ho^^Atu -e© 

**»wiz»-r*tt««2 - 1 , 2-2tLr. m%&&zfmtfLi&m£m 1 1 



WO 02/081404 



25 



PCT/JP02/01937 



#J2-2te. Atfl. 0 1 ct <0 feAt^feCT^S. 

z.n^mm 2 - 1 . 2 - 2*$<kt/ttts<tK]2 - 1 , 2 - 2 \z?^xt* mmrn 
1 - 1 , 1-2 ®&p s *«fctXE*sjeRd 

&. zn^vfe&zm. 1 2 ictkT. 

gjl 2\Z*lstz£v\Z> mmM2 - 1, 2 - 2 tCifttf. 7. 8Mg/m 3 jy, 
±<7)^Sps*3J;Z/600 p C/NK±(7)BE«^^|!cci33^*(C , #e,nfc. Clft 
A#0. 9 9*^WJt^0iJ 2 - 1 Ttt, 9, ffift 

P s *«fctfEE*££8d £fcfl«-e£-*\ A#l. 0UDfcA# 

^it$fc0<|2 - 2 T'te. Mp s fe«fclKBE«S3£t»d3,0^rniCOIr»Tt>^+^ 
ftttTfeofc. *&. **ft«2-l. 2-2fc*Jt«l - 1. l-2<htkKT 
fttf#75>5J;5 K 1 *J:t;«2#fla) , SB©-2&£X h □ ATiiL 

»d.,tifii±S-&*i:t3ft«-e**t*c fb*SC9 Kfc»t*A&0. 9 9^A^ 
1. 0 lOttfflrttrntf. ttlStt*fi±;£tf*££rt«T#. l 0 5 0tJJlT© 
ftflTttfcbT'b, ES2JE»d, 338*6 0 0 p C/NR±©@*lfcEE1I#tt£# 

[^M0*J2-3~2-5] 

, 2 - 2 tmm\zLTE.nm®zftmisft. -r&to*. fc¥5t9fcjSL&»fc» 
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$£0iJ2-3fi. {fc¥a9fc*mSMea*A»J£AT»9. ^©&fi£B#0. 1 «fc 

£*lbHM 2-3-2-5 i5<fctfiti|£0i] 2-3i:^MTt). Hflfi0<J 1 - 1 . 

b©&££:8 1 4 . 

SI 4CSl/fc«t3l:. Htt«2-3~2-5lC«kntf. ^"fnfe7. 8Mg 
/m 3 M±<D®m ps£,ktf570p C/Na±©EE*£j£R d enfc. 
^ntcMLT. B#0. 1 *0fc**V»lt««2-3Ttt, fgp s 
SJE*d,,0^r*lC"3^T"b^+»ft:*T?*-3&. *fc. HJS0i]2-3~2- 
5 ©*&**»&#*>*£ 3 fc. B ©«*«**< & *B i'Eilf Sdjsfc^c^ <fc 
0, ®*fiI£*Lfc:©-£, B#0. 1 *aA.*tE*SJ6ftd,,tt/hS 

0. 0 0 5 ^B^0. lCttBrtfcTfttf, flEMJ£*di.*J:DGl±S-tt-$J: 

set 

[**«2-6. 2-7] 

III 2 gljj£#£gs DOTS tf&j£Mg£S 1 5 IC * Lfc «fc 5 Kg 

Afti:t*PII*. I1W2-1, 2-2 tH«ICLTE«a«*ff«Ufc. Tfc 
toft. ftM9KSLtKll:»^»tL JBlMrtE»*J:tf«2»lB6»t* 
fin UT. fii«*Atftti«a[S*SgftS*fc. *©IS, *lW»tl/Ttt=v* 
;i/£gsfinb. -t©B»ictt»ft-y^;H»**ffl^*t*«c. JB 2 it 
«r:^^^^*nt. *©K»c«»ft-^-^»*?&ffl^fc. 

*£tt«K*f"r<5ifc«W2-4. 2-5tl/t. fflJ&*5J;tffil«g£3i 1 5 

ft*. tt«(«2-4tt, ft«9C*ftab» r<tto^3E»^J:^-*^ (Zn 
i/s Nb J/3 ) ©a**««©'b©'r»0. tt««2- 5tt. b*<0. 2 5 J;0& 
^ # l» t> © T & * . 

z.nt>$kmm 2 - 6 , 2-7*5<ttxitu^j2-4 ) 2 - 5 cout^, nmw 
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1-1, i - 2 tmm\zLx. s fccttfffimig£i£ci33£^n-e*nML 

$1 6CSI/fc«k3C 2-7ianil 7. 8Mg/m ] « 

ioMp s Scfctf 6 o o pc/N^±©ffims^s:d33^*n'#e>nrc. en 

&m&J£®.d 33 <Dmfe&-fZ>Zttf-?2-?. b#0. 2 5cfc9fc*#Ult$!t0iJ2 

fc¥ ft 8 \Z7f; LtzmtWlt fs\m \Z. <fc^5£9K:fctt3b£0. 05£b^0. 2 
5£>$&Brt<hT*Ui. MiBJl* 1 0 5 0\:«Tifi<UT i b, MSS&cU* 
#6 0 0 p C/N£*±(7)@ttfcM#tt£#e>n3£«h##7!l>ofc. 
C^JS^J 2 - 8 ~ 2 - 1 3] 

1 7 C^Lfc£?£'£;li£;i<h£l$2, §HJ£0iJ 2 - 1 

, 2 - 2 tmmizLx&ni&mzftmLrc. tut>*>. it^jtviz^Ltzmt® 
m. m i m&LKt lti^, da^k r7^*<t»^ft58©5t©i 

^iSWcft-f SltifctfiJ 2 - 6 , 2 - 7 <h Li, lflfiE:fc<};tf&J&®&£^ 1 7 

JttSlM 2-6tt»lfflric»*^SJ4^t>©T*0.tk««2-7tt»lBlfi!c»"r 
&-5^-.y^;KD£*rSa<±fifc# 1 mo 1 ©Hat»LT»{b«fc«3¥bT0. 8 

^tlt>HM0iJ2 - 8 ~ 2 - 1 3 fccktfttHeffl 2 - 6 , 2 - 7 K O (,> T . HIS 

Wl-i. i-2iH«i:lT. SSp s ^.k^EMJEftd.at^ft-fnSJSE 

^ i 8 ic*Lfc<t 5 c. mmm 2 - 8 - 2 - 1 3 c .tntf , ^fnt 7 . 8 m 

g/m 3 W±<D&g p s £<fctf 6 0 0 p C/Nl^±©)EmS^&cl 3 3 *q#6nfc 
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1-ftV$>K>> W&P s &&Ztl£m&7£&(i 33 <DMfe$:-rzzttf-?2-r. as 1 I'J 
f&ftWSmmtfO . 8«flXiO"b*#^tttt«2-7Ttt. $gps*3efctfJE 
m S £ ft d 3 3 © H 1* nic ^> V> T ^ + # ft fit T £ o tz . 

^HlS»tbT», :z>y^;U:fc < fctf$8^e>&£8¥©5*©'>fc< t 

fell*, ±fi)c#lmo 1 ©gfilCttUT, IftftKill/TO.' 0 1fl%« 
±0. 8 MXftT«)«lrtmt« J: 5 Ctft tf . «iB££ 1 0 5 0t^ 
Tt(S< LTfc, ffi*S£ftd»,*«6 0 0 p C/N£l±©«ttfcEE*#tt*»S 

[£ttftl 2-14~2-20] 

^fcCt^l^. USA 2-1, 2 - 2 tH«KtTffi*aS*fP»Lfc. Tfc 
to*. ft*SC9fc*L3t»ft«S±*»tL. $1 2 B>Jj££&£ 

jbut. ai«*j:tf«ij«affi*«fl:**fc. $ i m&ftt itttn, 

*SllfiW»C*fr*Jt««2 - 8 tit, &j£*J:tfffiJS!ifflig&& 1 9 

-8tt*2IIJlfc#T**7>**>0Mtt#£«#lmo 1 ©ISS left L 

dto^^JS^J2 -14-2-2 0J3J:tfJi:8«2 - 8C9l»Tt. HMW 1 - 
l, 1 - 2 fc|S|*fcLT. «S<9 sfcJ:tfEMeftd»,***i€ft»SUfc. 

•ene.©^^^« 2 0 c*-r. 
g 2 0 ic 7K l Ac <t o > gispj 2 - 1 4 ~ 2 - 2 0 iw ctfttf, ti-rnt)7. 8 
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8-CIJ, fgp s fc£tfffi*2£ftd,»©^rttfco^Tt>*+#fcffl-C*'3fc 

2Mfc££»ftllxfc£lS«2 - 1 4-2-2 OlCtntf, % 2 ®Jfi£# £8siH L T 
fr>ttVi*]fc0H2- 1 — 2-5 *3 J:^^JS«SJ 2 - 8-2-1 3 KJfc^Tcfc 
E*M»d,»*1#*Ct35«T#fc. *#CJ:7Ttt6 5 0 pC/NH 

±©EEmM££$Cd33£#£;i£;&<T£fc. 

2l2gi]j£#£ LT7>ft>. -*7:fc<fctf? >*;i^6&5$¥©?^©'>&< 
fcfc 1 £f£# 1 mo 1 ©MSKftbT. ftfctoC&»LT0. 0511% 

a±i. ojuxaTcHHrtT^irtiAifctntf, £QjE«£&ftds*£ 

[mMM2 -21-2-273 
«22lCSLfcJ:"3fcfc<l/fci:£fcl*#» HJI0iJ2 - 13, 2 - 1 9 

Afr<btj.z>mc>o*><D'ptz< th i ffi^^Jtat. -e © ism £ h u 

O&fijcK^Tte, M«2 - 2 1 tt««2 - 1 3 tl^-TSO. 3l56#] 2 - 
2 2tt^Jg0<J2- 1 9tB-T?*5. 
*mSC»]tC^T-5##0i] 2 - 1 . 2-2£LT. £g 2 2 ICtk U Ac «fc 

5i:®<Ltut$i# > M0J2-13, 2 - 1 9 tmmiz Lx&mmiisZft 

#^0J 2 - 1 tt#ifiS0i| 2-13 l£*f£L, ###J 2 - 2teHSSt*J2 - 1 
9 fcttlSUTH*. 

^n^HMW2-21, 2 - 2 2 2 - 1 . 2 - 2 KCH>T & . 31 
SSflSJ 2 - 1 3 2 - 1 9 tmm\ZLX. §Ips &&tfE.nM%.%.<i 33 &Z:ft j etl 
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^2 2 117^1x^^^13.11^^2-2 1, 2 - 2 2 £J;fttf. ^-ftlh 7 . 8 
Mg/m s K±©§Sp s 43cfctf 6 0 0 p C/N«±©BE*£j£Kd 3i*«» en 
fc. CinJC^tT. m3&Jj$#£MLT^&^#%0")2 - 1 . 2-2TMU $ 

Sr. M»lmo 1 <Dftft£*fLT. ® {t4& IC&H L T 0 . 0 lli%tt±0. 

i HsxeiTottifflrtTM-rs^^crntf. 1 o o ot^Tti 

[2SJ6W3- 1, 3-2] 

*»*£ffi:fLfc. JkV»T. cn&ISC8*+#K:tt)i;S-fr, ft^a 1 0 £cfctfgt 2 

us o or~8 5 ox:-? 2mm~ 4mr*mmvrz. m^x, zotemtozx- 

U t--;U7 >y&*n*.TiH&L. & 1 9 6 MP a (DJEftT- 
53^*52 OmmTJP£#l . 5 mm© AffitfKj&ig Lfc. 

f&mVtc<D*>> COWS, *«»H«ffc*H>T, S2 3lC7KLfe9 5 0 

&gr#<DJP$* 1 mmKAlllL. &<DM£»j£bfc. ^(0©^, ttfi£»j£L 
1 2 mm x 3 mmfclCjDlL. 12 0 t: CO > 'J □ - >*-f ;|/ + T 3 k 
V/mmOfE€ 3 0 ttEPta L TftMS £fr o £. cniCjcD. gffiffl 3 - 1 

#e>n£HKs0iJ 3 - 1 , 3 - 2<DJ£®B£gf ICOlr^T. 7^*^f^ffil:<t 9f 
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, 3oot«±©mfcir#6nfc. 

MM3-1. 3- 2©E*«SKtn>T, »3HKjSLfc«fc"3fc«JB 
S!©E«* : f : *ff«Lfc. 2fcJ*3:nfcffi*Ji 1 l©JP£tt2 0/im 

. f©ilttt7itl, ISE*J;i;«©*t$(ilKl0mmxi2. 5 mmtL 

ft<btitcmmm3- 1 , 3-2®be«*tco^t. n^^fbtbT^^Mo 
m?tt$im\zmfeLtz%:&mz®Mm£L. si-ei o o o*miKi 

Ofi*t»*2 4l:*t. tt*. «l«#S&fl;a«*a<&ff-C*<&t>©£ 

*fc> *^IJS0iilC^-r5Jt$ie0»l3 - 1 , 3-2tl/T. 8U£*5,):tfttj£&£& 

J3Efi^£f£§iLfc. fcfc. tk««3-ltt. ft^S) 1 0 CfcttSA/BtfO. 
9 9*tt©t>©T»t)» Jt$se0ij 3 - 2 «, A/Btfl. 0 0 5 «k 0 "b*# ^ t»© 

^2 4 CTjsUfcJ^C *««3-l. 3-2JC<tntf, urttfc. 7. 8M 
g/m 3 RiflftSp s. 2 0 0 p C/NW±©EiISSd 3 ,*±tf 1 0 0£t 

To«*Wfi««»Q. «Pt*flst)/hS*»9fc. cttfcaux. A / 

B*«0. 9 9*«©Jt«W3 - 1 *S<fctf A/BflU . 0 0 5 <fc 9 ^tt«#l 
3-21-tt. dps. Ett9£ftd..*J:tfftttttaftftftQ. ©fr>mfe* 

ffcto^. fb#5£ 1 0 C&tt* A/B * 0 . 99SA/BS 1. 0 0 5 ©S6ffl 



WO 02/081404 



32 



PCT/JP02/01937 



rttt5«fc5 ttfttf. tfusttsisjia-fra^t^T*. 1 o 5 ccwtwm 

TUSitUtfe, Hps, Ett££ftd,.. IHNAKftRQ. fiitf+a'J- 
C^iS0iJ3-3. 3-4] 

2 5 \Z7fiVtc£oiZ%iZ.tcZ.t$:m2> 3 - 1 

titttoMS - 3, 3-4iLT. ttfifciSJ:tfttl£»SS*2 5fc*UfcJ;5fc 

fe*. Jt&0J3-3te. ffc¥j£ 1 0 a, -T^t>^3A-;i,h*5 e k^-^-y 

(Co./s Nbi/, ) <Dffifi£#0. OO5*|©t)0X'*D, ittiiM 3 - 4 tt, 
a#0. 0 3 J: 0 h±t UfeOT<65. 

Cne.^!60iJ3 - 3, 3 - 4 43<fctfIt$&0iJ3 - 3. 3 - 4 , MffiM 

3-1. 3 - 2 tHUilcLT. §Hps, E«££ftd,.£J:tfttttttaffftR 

6 CSt. *««3-3. HjfiW 3 - 1 , 3 - 2 tm& 

CLT + aU-I«Tc £i»l£Lfc<»: #£3 0 OtW±©infcl^#b 

*26C*lfcJ:5l:. *««3-3, 3 - 4 KJ;*l«, Hftlfc, 7. 8M 
g/m 3 ft±CD®j£p s, 2 0 0 pC/Na±<DJESS^&d 3.43^^1 0 0ft 

0. 0 0 5**0tttt«3-3T?tt«P#&<fc#**<, a#0. 0 3J:0**^ 
lt^0*J3-4Ttt, $Ips, EISERd„»J:tfl«nil«IQ. ©nf 
nti^+MiTSofc. T 1 0 K&tt-S a £ 0 . 0 0 5 ^al 

o. o 3 <D®.wftt?z>&o\z?n\i, mmps, E*ssftd.,, mwss 

[HJS0i]3-5, 3-6] 
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t^>itmm3 - 5, 3-6tlt, &££J:£ttft6!cfi£&lt2 7 iZfnLfz&oiZ 

ftfc. it^««J3-5«, fb#j$ 1 0 KfcttS b, rftto*i6«B45J;tf-*^ (Z 
n,^, Nb 2/3 ) (D®.l&W0. 0 5*Lm<Db<DH$>t)> ttK0*J3-6«. b#0 
. 2 J; 0 feict^feCTSS. 

^ftb^Si&MS - 5, 3-6 ^«t£^it««^J 3 - 5 . 3 - 6 fCO^T *> . MMm 
3-1, 3 - 2 tPI&HLT. Sips. flE*££ft d . iMtt65» D pg§|[ 

8l:it. HMSW3-S, 3-6C^T, *H«3-1, 3-2tH« 

tax+a u-m*T c zmfeistttzz, 3 0 oicK±©«ttfctia«86 
ntzo 

%2 s\z7KLtz&?\z. mmms- 5, 3-6n«kn«, i^-rnfc, 7. sm 

g/m 3 &±0$&p s> 2 0 0 pC/N&±©EE€££&d3,*5<}:tf 1 0 0W 

0. 0 5#SS©ltifc0iJ3-5i3J;tfb#O. 2 <k 0 fc*#^Jt$!(0il 3 - 6 Ttt. 

TftfeS. fc*5U OKSttSbS 0. 05^a^0. 2 <D3&fflrt<h-f 3<fc5 
fc-rtl«, %f£fift£ 1 0 5 0X;KKTt&< L/Tt). ${|ps, E*SJ£ftd,, 

[*lfi«3-7. 3-8] 

&&*j:tffti$ii&«S2 9 \z7fiVtc&o\z%z.rzztzmz* mmm3 - 1 

, 3 - 2 £H*KUTffiM«:fe«fctfBE**?'*fts«Lfc. ft*. 3 - 7 

7>?-t>»**fflV»fc. Sfc, *HJfiWlC**1-*Jttt0!l3 - 7 . 3-8tLT 

. &i&tej:ztmf&umz%2 9\z7fiLrz&o\z%.z.rzz\£ZB%> x-mmmtm 

&\ZLTBE.nm$§&&ZfE.1&m?2:ftmi,1Z. J£$S#J3-7te. fc¥Stl0KiS 
tt£c. Tftfr^* >0fflj£#O . 3 6*l©t)©T^0. Jt$&0ij 3 - 8 tt. 
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znt>mmm3-7, 3-8U<kt;jt««»j3-7. 3-8Ko^Tt>, mmm 

3-1. 3 - 2 tMKLT. lips, J£«££&d 3 ,*J;M««)D D »SSt 

otit. hjs««J3-7, 3-8\zo^x. mmmz-i. 3-2tmm 

\ZLT*3.i)-mmT cZMfebtctZZ. &\Z3 0 0 "C W±<D£n£fiI## €> 

^3 0 13 L it J: 5 K . HJfi0iJ3-7, 3-8{C<ktX«, t^Tttfc. 7. 8M 
g/m 3 W±tf)£gp s, 2 0 0 p C/N&±©J£M£&d3,:fcJ;tf 1 0 0 W 

0. 3 6*S§0ttifc0iJ3 - 7£«fctfc #0. 4 9 £ 0 t>* # V> Jt&M 3 - 8 Ttt 

ofc. TfcfrS, f^>«ftf SI 0K*5ttSc?&t0. 3 6^c^0. 49©S! 

tf* 'J-iSgT c CO^T®ftfc{g£^5;i t*tTt. M&fc *> /h £ HZ t 

[mmm3 - 9, 3-10] 

. 3 - 2 tm®\zLX ZttUL ft. fcfc. Hifi^J3-9 

fom\ZttTZ>Vc.&m 3 - 9 . 3-10tl/T. ffij£«£tfftJ$&ftS&3 1 

ttMLtt. Jt&0J3-9tt. fls^SC 1 0 d . t&to-&^;^nJA0l 

3 9*i©fc©T*D. ttS^J3 -10IJ, d#0. 4 8 «£ 0 

:nbiffiM3-9, 3 - 1 o iji^it^^j 3 - 9, 3 - i o iz-DHXh. m 
mm3-i, 3 - 2 tmmizLx. §ips, jEM^&d 31 ^<tf;i«6!)as 
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a 3 2 mmms-9, 3-10 c^i>t. nmwa - 1 , 3-2 

^3 2 fcTKUfc^SK, ^iS^J 3 - 9, 3 - 1 0 K<fcfttf> ^ttlh. 7. 8 
Mg/m 3 Sk±0mmp s . 2 0 0 p C/N&±<aJEm£££Jcd 31 :fcJ;tf 1 0 0 

#0. 3 9*m<Dlt%i&\3 - 9 iJcktfd^O. 4 8 4; 0 * £ UtttfcW 3 - 1 0 T 
«. Hps, ffimH^fcda.^ctlX^MWn^H^ISQn. #*+#T&0, *fP$ 
£itb±$fr?rz. -?ttt>*>. x;iO 1 0 £43tt3d#0. 36 
^d^O. 4 9<Z>3gfflflT£tr<fc3le-ffttf> Hps. E«2£Sd 3l , ®M 

m %it t> * $ ^ c £ o fc . 

[*»«3-l 1-3-16] 
. 3 - 2 trattHbTBEmm^fectt/ffim^^ SrMLfc. ft*. ^©18, ©Jf* 

»oaa*«3 3C*L&«tpK:3Efl:3-e-, R»ci«ft7 Bfeffc 

**«c>*rsjt««3- li. 3-1 2tLt. m^fc 3 3 

=f-Zft$tL1t. it^m3- 1 1 ttgiJj&#£££&^fctf>T;& 0, tfc&W 3 - 1 2 

Ctl^ ^JffiM 3 -11-3-16 feck^ttii^] 3-11. 3-1 2 KOUTfc 
. H«5fi»J3-l. 3-2il^Il:Ut. §gps, EE1|££ilcd 31 fcJ;tf{a$«W 

&£3E3 4l;St. ^JS0*I3- 1 1-3-1 6£tH>T, HJStfJ 3 - 1. 
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3t 3 4 fc7*Ufc«fc? C, 3 - 1 1 ~ 3 - 1 6 iCfcttf*. t^T ftfc. 7 . 

8Mg/m 3 £A±©£-&p s, 2 0 0 p C / N^±©EE«3lS£iSc d 3 , S tt. 
M^^ftfe/h^^ofe. dtilwMLT, &M#£-a£fc^J£$£0i|3 - 1 1 *3cfctf 

LT7>«>, rt^J;^>^Jl/^6^:5i©9 5ffl'>ft< till*. 
±fi£# lmo I ©Sill^LT. ittllSIUTO. lgft%U*±l. 0 SI 
%RT«^Hi*|-C^W-r*J:^HTntf. 1 0 5 0tttTtfi< LT 

Hps, EmSSScd 31 , MWn n pS«tQ™ <fctf*^ U -i&gT c \Z 

[|ISS«»J4-1, 4-2] 

fc*5tl 1 H^tfci!fkiJ^±6)c^<J:L. il||)S»i:LTr7^K 2§ 2 B'J 

• ^-JRMaOISi^l. Si l/T 8 0 0 t - 9 0 0 1CT' 2 4 BSM 

itSb. » 1 9 6 MP a<D&J]-C-mm<)2 0mmTlS*5 1 . 5mm©#fc4* 

■c- 1 o 5 o , c©ttjfci&«T2ii$H~4PsrajftjfcL&. tt*3cLfc©"&. »&n& 

1. 2mmx3mmfll;))DlL, 1 2 0 t©y'J 3->t-f J^tS k 
V/mmO|E^ 3 0 aWin LT#S«l3i£fTO fc. CtllCkO. 4 - 1 

. 4-2©)IfM5#fc. 

S5nt*««4-i. 4 - 2 ©ff«atsco^T. y^+yfxftiaos- 

M&ftf r fectt/S^S^^Sc f afcfflfcL. *n b ©&£*> b BE mai^gc d 
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. 6mmC2mmX4mmftl;IIl/f;(0^ ffi®ffimmi£mmiZ<S: 0 triffifom 

£j i s (Ri6oi) \zfc^>xm%.vtz. *(om<DMfe&mz, x^web* 

2. 0 mm. 0 . 5mm/mi niLfc, -€-tl6©IS^€rS3 6lC^ 
T. ft*5. ttJr5S*©»*tt8 8MpaJ;Dt»*«^fe«5«Afft*l»fl/TOt 

S3 5 CSftLfc* 3 fc**fc *£lfifl&RttCLTE«M£fm 
Lfc. fcfc, JtttflM-ltt. 1 1 fc#»**A*»0. 9 9*i©t)©T$ 

0. Jt&0J4-2te. A*U. 0 0 5 iDfc*tl^OT?*ft. tt««4-l, 
4-2lCO^Tt. **««4Hil:l/T. Igp s &J;tfjaES25£&d 

^3 6l:*Lfcj:^l:. HCHM4-1. 4-2lcJ;tn£. i>fftfe, 7. 8M 
g/m 3 JtiOllps, 2 0 0 pC/N«±0E*jSJ£ftd,,*J:tfajf&tt 
fcftfc. CttCftLT, A*to. 9 9*ffi<Dtt&m4- l&ZZfiAW 

1. 0 0 5 J:0t»**t>It««4-2Ttt. $£ P s . Jlllgfcgc d , , feet tfffi 

99SAS 1. 0 0 5 cD©Si*liT5 J: "5 fcTntf. ^ft*|SHStSIti« 
T*, 1 0 5 Ot^TWMT&f&LTt), ®M P s . d 3 , *3 «fc tftS 

[*«0l,4-3. 4-4] 

me£:fe<fctf&fi£i&g£S3 7ldjKl,fc«k5K:3eAfcz:i£l$£. HJ60J4- l 
. 4-2tB*l:l/TItI«*ttllLfc. Sfc, *HiMlfc*fTftit««4- 

3, 4-4tLT. ttJfc£J:tfttJ«ffl£*«3 7 fc*LfcJ:3K£A.fc::i:*l* 
*. **««tH«CLTff*«8«;fP»Ufc. ft*. tt&tfM - 3 li. fc^5£ 
1 lK&ttSa. -Tftto^Mfccbtf-^y (Zn,/ 3 N b ) (D®.tfl&0. 
0 5*l©fc5)T*f). Jt&0i]4 - 4 te. a#0. 2 5 i D t^JOfcOT'SS 
. Zi\<b$kmm4 - 3 , 4 - 4i5 £ ktfJttfc0iJ4 - 3, 4 - 4 td O (,> T . Uli 
4-1, 4 - 2 <hMKLT. Igps. BE^S^^da.^.t^taSf^S^^n 
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S3 8 ii^Lfecfc^fc. mmm4-3, 4-4\z^nn, i^-fnfc, 7. sm 

g/m 3 WOISps, 2 0 0 p C/N&±©JEmg£&d3,43cktf&$?fc#t 
3rl&«a«#6ftfc. ZtWZMVX. a*to. 0 5*ii0jtg^j4 - 3T(ifgo 
s . BEM«Rd,,*J:tf$itf»flW>rftt>*+#TaD. a^O. 25<t0 
**t>Jtttfll4-4T?tt. §Sp s *J«fctfEEMJ£ftd»,j&</haa»o&. ffcfe 
5. fk^iC 1 lfcfcttS a & 0. 05^a^0. 2 5 <7>®ffl|*| <tf-5 <fc 5 IcTn 
tt. 1 0 5 0X:&Tt&< Life, Iflos, EE«2£gc d , , *3<fc 

[**«4-5. 4-6] 

, 4-2tH«Cl/TEMSft*»l/fc. *««4-5tt««-4-4fc«Ljfc 
^AtfttdEffla^H-OfeOTf**. *|&;|fiWK:#Tatt:tt«4-5. 4 

- 6 tl/T, ifififc*5«J;tffcfifei&££&3 9 C7RLfc«fc"5CSB>LfcC.t*ISS{*. * 
£16flfcH«KLTffi««««fE«Ufc. ttl&0>J 4 - 5 tt. ffc¥sS 1 1 fc*5*t* 
b. -r&to-&^^>©tt«^0. 3 5*S§<Dt>0T&9, tfc^#*J 4 - 6 tt, b # 
0. 5 0 «fc 0 *>**V>'b©T*<5. Ctl6*Mi«4-5. 4 - 6 *3 «fc ht $85 0»] 4 
-5, 4 - 6 KOHTfc. *iH4-l, 4 - 2 LT. Igps, EES 

S£»d,,£«ktfffi«ra***n-enai£Lfc. *nsc!>»**a4 o ic^-r. 

B.4 0 KTpLfcJ; 5 fc, Hi6t*J4-5, 4-6KJ:ntf. ^Ttt*>> 7. 8M 
g/m 3 W©ISps. 2 0 0 p C/N«±©ffiM£*d,,*.fctf&#&i% 
0r38«#*#e>ftfc. dtlKMLT. b#0. 3 5**i©H:«0«4- 5S«fctfb*» 
0. 5 0 £9t>*2^J±$!c0]4- 6T*tt. E«sl$Scd,,*^+»T*ofc. T 
>£{L^j!C 1 1 Kfctt* b#0 . 3 5^b£0. 5 0©l6irtTt 

[*I«4-7, 4-8] 

mfi5c*cfc^E)tjas^S4 i ic^ufcct o ic^xfc^ <h^^s> mmm4 - 1 
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7, 4-8tLT, &f&&&ZSm&.mm$:&4 l\Z7KL1t£o\Zm*.tZZ.b£1fe 
-8«. c#0. 4 8in^#^fe«T*5. Ztlt>-£M4 - 7, 4-8*5 

ktfttmmi - 7 , 4-8ic^t*>. simm-i. 4 - 2 tmmzbx, m 

4 2 CtfT. 

3*4 2 fc*Lfc«fc"3 K. *««4-7. 4-8fC<fcntf, U-ftlfc, 7. 8M 
g/m 3 «±©fgp s, 2 0 0 pC/NSk±<D&mmfe&d 3l £&tf&&tj.tfi 
«rB*jW»&n&. UtofcttLT, c^O. 3 8*«©itttW4-7<jJ:tfcj8* 
0. 4 8 <k9*£^lt$!<0i|4 - 8T'tt. Efg^S d , , t> fc. f & to 

5, n^A*<t^iC 1 1 (CiStt^ c #0 . 38£c£0. 4S<D®L®ftX' 

£to«k3fc:Tntf. Hps, EtS£td..«J;tfftlr3llli:?(>Tinfc« 

[**«4 - 9, 4-10] 

&tt&J:tf&£fi&«&4 3 CiLfc<k5l:3Ex.fcitSI*t. *««I4 - l 
, 4-2 £BI8fc:LTM«S*f£»Lfc. Xtfl4-9tt«ltM4-8^ 
**tf«MK*«n-fl!)'b©T**. *fc. *mfi«C»tSfttt«4-9. 4 

- i oti/t. tf&fifciag£& 4 3t;siti^i:f ^.fciit^i*. 

^^©7*0, tt««4- 1 Oti:!g l®Jfifc#<B£*SA<0. 8fffi%cb <9 
l»fc©T*«. itie.HJS0iJ4 - 9, 4- 1 0*J;tfit«fl|4-9, 4-1 0 \Z 
O^Xh, tt«4-l, 4 - 2 £H«KLT, Igps, Ett££ftd,,££ 

§4 4 £*Lfc«k 5 C. HJS0J4 - 9 , 4 - 1 0 fc«fc*ltf. HfJlfe. 7. 8 
Mg/m 3 Wifflllps. 2 0 0 p C/NKlOElIfgds^.t^/i 
JJi»r3t«A<»6ftfc. cntC^UT. US 1 Md6»&d*J5Hr»lttt«4 - 9*5«ktX 
»lBI*#0£W8a*O. 8H«XJ:0 t>*#HJt«W4- 1 OTIt Sips 
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tfLtt*. 1 mo 1 ©MfillttLT. RfcttCl!l*LT0. 0 1Ii%R± 

o. 8Kax«T©ttfflrtTM-r*«fc3fc-rntf. Mss^iosot^T 

[$l«4- 11. 4-12] 

, 4 - 2 tmm\zLxf£nw.%zttmvrzo mm&i4- 1 1 \tmmm4 - 6 

J«a«*«H-©t>®T!**. *fc, **««C»t5tt««4-l 1, 4-12 
tit. &fi£:fc«fctf&Sfci&££^4 5 KiTKLfcJ: 5 *HJS 
WfclSI«fcLTEE*8«Sfe«Lfc. tttt«4-l 1 tt* 2 MA£ 
©T-&0. tk««»J4- 1 2 »i» 2 1. OSi%±Ot)*#Ht> 

©T&-5. cn&HlK#l4- 1 1 . 4 - 1 2&£0tttfc0q4 - 1 1 , 4-12IC 
o^Tt., MM4-1. 4-2tBiCLT, ISps, SE«2£ft d , , *5<k 

t4 6 fc*LfcJ:5lC. 3ISS0J4 - 1 1 , 4- 1 2 fc«fctttf, 7. 
8Mg/m s «±©Mps, 2 0 0 p C/N£A±©ffim3l5£&d 3 ,£ <fctf 
a«lfri«*«ll6ftfc, mCMlt. &2®jfi&#£#£fc<,>it&0iJ4 - 1 1*5 
J:^i2i^(Dftl^l. 0H*S6J:O t>**^ft««4 - 1 2Ttt. JE^ 

1 mo 1 ©f5M£*tbT. KfbiCSIl/TO. 0 1®ft%^±0. 8gffi%& 
T©«Hrtmt6J:5l:tntf. l 0 5 OtKTt<£< life. 

E «S 5£ & d 3 , *5 «fc ZfViffi ftm \Z r> w X ffi n fc fit * ff g n * Z. t ifift ft o fc . 
[HiS^l4- 13-4-16] 

ffl^*5 < ti;jifijGiag^^4 7 ic7Fi,&j:3fc£*.fcc:t£ifc£. fs»«4 - 1 

, 4-2£|B!*fcL-C£E«««£fe«L&. C *l t> MOT 4 - 1 3 - 4 - 1 6 C 
Ol*Tb> MM4-1, 4-2tR«Cl/t. Hps, EE«££ft d , , 43d: 

^4 8 H^LfccteilC. mmM4- 1 3-4- 1 6l:<knit ^-ftlfc, 7. 
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8 Mg/m' &>±<Dmmp s. 2 0 0 p C/N^±<DEEM£f$cd3,£<J:tfa« : 

,fctflS^e>ft-53¥<Z)9 5£>'>ft< £t> laSr^Oct^tcLTfe, fg2IUfi£#£L 
T7>f : E> 1 :z*:/*,ktf*>?JU^£ft£p<D?^0'>ft< £fc 1 

[MW5-1. 5-2] 

<fctf^4 9 fc^Lfc«fc5t*it&it*l»*. £Jfi0t]4-l, 4-2tmm\zL 

tr>fc. *M«K*t-ratfc««5 - 1 , 5-2tlT, M$*<fctf«rS 

g£3l4 9 \zmL1t£5\Z&X.1ZZ.£ *Nl«. M««£H«KLTEE*ttS* 
ffKlsfc. ft*. Jt$£0iJ5 - 1 tt. <b#S 1 2 £*tf 5A#0. 9 9*$§©<fe(D 
T&D. Jttt«5-2tt. A#l. 0 0 5 i0ti^Ht)OT*4. £fte>#li§ 
W5-1. 5 - 2&&ZfitmM5- 1, 5-2lCO^Tfc, HJtfl4~l. 4- 

£5 0 fc7KLfc«k-5fc, XtMS-1, 5-2fc«fcntf. ^fnt), 7. 8M 
g/m 3 K±Of$ps, 2 0 0 p C/N^±(DBE^3l^^d 3,*«ttX^»ft6i 
SfMW^nfc. CtlKttLT, AtfO. 9 9*a©JtttW5- 1 *«fctf A# 
1. 0 0 5<fc9t>**HJt««5-2Ttt. ISps, Eilftd 3 >i5<};tfta 
#riftK©V»-rn'b^ + »ftfi-C»t>fc. fftfc>*>. <fc«l 2K*tt*A£0. 
99SAS 1. 0 0 50&BII*) ttntl fttett£Gl±a-fra ££#T#. 10 
5 0 < C^T©<£iaTj&/&UT*>. lips, EttSMd..*J:tfttiffBft0fr> 

[*««5-3. 5-4] 

ffi£*<fctfttrtHK*a5 l i:SLfcJ:5i:l?A.fcct*i*, MM 5 - l 

3il/T. »j**«ttfSlJSiaS*3i5 l t*LfcJ:5lcaA.fcCt*l»€r, *H 
16«fc|B|«fcLTE«a8£fe»Lfc. ft*. It««5-3tt, fb^SC 1 2 K* 
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6^JI(flJ5-3. 5 - 4iSj:tfJtl80*5 - 3 COHTfe, £16 09 4 - 1 , 4-2 

tisitiKcLT. mmo s *3cfci;jEms^^d33^^n-etiii)^LAco -g-ft*.©^ 

££g 5 2 K*T. 

£5 2 K^l/fc^p *«S0>J5 - 3. 5-4HJ:fttf, ^?n>b7. 8Mg 
/m 3 ^±©&gps, 2 0 0 p C/N^±<£M££&d3,i5cktf&#£iaifT 
&g#*#bn;to cni^LT. B#0. 1 <}; 0 ^ Jt&tfj 5 - 3 T?«. ffi 

^-©B&M. tftb*ft#ai 2fri5ttSB^ 0. 0 0 5 ^B^0. 1 ©8SHl*| 
ttlM5-5, 5-6] 

ffl^4oJ;^^fi)ciag*^5 3C*lfcJ:5i:«iftct*ll|i*. 3£if60j5 - l 
. 5-2fcH«»'LTffi«aS*f^«bfc. &lfi«5-5tt£!fi«5-3£filfc 

- 5 tit, &j£«£tfttj£&ft€&5 3 H*L&J:5fcXA.fcCt*Hi*, * 

43tt£a, r&to^j6»*«ktf = *^ (Zn,/ S Nb I/3 ) ©ttjfc*tO. 0 5* 
*§|©*>©T&9. Jt««5-5tt. a*t0. 2 5J:0 i b**V»'bOT*4. Htl 
*>mmM5-5, 5-6*«ttflt«ffll5-4. 5-5CO^Tfe. HJS«4-1 

£Lfc. **l6©&!i££^5 4 Kjftf. 

£5 4CvLfcJ:5C. ^JS0iJ5-5, 5-6i;J;nH n-Tftfe. 7. 8M 
g/m 3 «±©$«ps. 2 0 0 p C/NW±©JEm££&d 31 £<ttf&#ftft 
#r»K*«»Snfc. dtlK&LT, a^O. 0 5*«fflft8«5 -4TI4*8p 
s . EM£ifcd 31 :fc<fctfia^&g©^rft ; fe* + #T:i&r). a* ! 0. 2 5 «fc 0 
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{fc#lt 1 2 a £ 0. 05^al0. 2 5 CDdSffl |*J if5 <k ? \Z?tl 

tf. 1 0 5 Ot:£ATt<£< LTfc. Hps. EEmg£& d 3 , 43«fc 

[*««5-7. 5-8] 

&J&£cfctf&J3£iag££5 SK^Lfccfc^K^AfcCtfcBfcc*, $11*1 5 - 1 

, 5 - 2 tm%\zLTj£mm%zft®Lrc. nmw5- 7\tnmws - 6 tnus 

*£tffc«»«*«ra-0 , b©-e*5. *#Ett«»cJ#-r*ifc««5 - 6. 5 
- 7 t LT. i^J:^l$ll££SS 5 K/Ktfccfc? * 

b. T ftfc^* ><zm*&#0. 3 5-*ffi<D%OT'$> 0, 5 - 7 «. b# 

0. 5 0 <fc 9 *>*£H=btf>T'fcS. ^neHM0iJ5-7, 5 - 8 fc<fc tfcil&M 5 
-6, 5-7KO^T*>, MM 4—1, 4 - 2 tmU\ZLX. I$PS, BE* 
S«»d,,*«t^fii»ra«*iE-n-fnjlBSLfc. *ne><Dte%Z3k 5 6 fc^f. 

15 6 TP L J: O tC . ^J6fi»l5-7, S-8lvlcfctl«. ^Ttlh. 7. 8M 
g/m 3 WOSfgp s. 2 0 0 p C/NW±©JBE€MliCd 
#r&g*<#£nfc. ClttKttLT. b^O. 3 5 *8$(Z)it&0i) 5 - 6 iJcfctfbri* 

o. 5 Ocfcofc^t^iti&m- 7Tit E^Sd.,,Aiwc<6ofc. -r 

1 2 K^ttS b#0. 3 5£b£0. 50©$&BF*!T^ 
[HM0J5 - 9, 5-10] 

*§J?Jci5cfctf$fi£*a£££ 5 7 K^LfecfcoK^x $!S0i]5- 1 
, 5- 2 ^RiC LtffifM^^Slfc. Sfc, **lS«fca-rfttt««5- 
8, 5-9<bLT> lllJfcfc£tfftj£fflfl^a5 7£SLfcJ;3CS6*.fc;:£*|* 
*. **lt«tW*CUTaE«Mtflf«tfc. Jt««5-8tt. ft«12l: 
iittSc, «b^y;^z-)A©I)3c^0. 3 8*iOt<i!)T*D. tfc^c^J 5 
-9tt. c#0. 48iO***l»ti0t»5. UttfcHifiW 5 - 9. 5-10 
^cfc^JtK^J 5 - 8 , 5-9COHTt>. HfflW4-l, 4 - 2 il^Sl; Lt, 
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S5 8 KtpT. 

«5 8C*l/fcJ:5K. **«5-9. 5-1 OCinit ^-ftlfe, 7. 8 
Mg/m 3 WlOiSps. 2 0 0 p C/N«±®MB£*d,,*J«fctfAfl t & 
tt*rf*£**#&*lfc. CttlCttUT, c*»0. 3 8*Ji<7)lt^0iJ5 - 8*5ck^c 
WO. 4 8 «fc D*frHft«W 5 - 9 TB. fiEM^&da.^ + fl-C-fcofc. Tft 
t>*>. - ?A£{fc^5£ 1 2 c # 0 . 3 8 5ac2S0. 4 8 £>®ffl|*| 

T5tt«fc-3fc-mtf. Hps, ffi*££ftd.,£<fctfta*r5ft«£ov»Ttfttfc 

[^JS^!5 - 11. 5-12] 

, 5 - 2 tmmzi,Tm%m®zftmi,it. mmms- 1 iambus- 1 ot 
a**«fc^»*aflK*«H-©'b©-e»*. £fc> *£*«K#'t*H:«(H5-i 

o. 5-1 ltl/T, M£<ktf&f£iaf££gE5 9l:^tfcJ;5l:l?Afcit4 
*£lS«fc|ii|»CLTffi*a»£fP«Lfc. Jttt« 5 - 1 o i mfca 
*£Sfclr>fc©T*D, lt««5-lltt»lMl«»(0«*I*«0. 8Mi%i 
0 fc^UfcOT&S. :n6*K«S-ll, 5-12iitflt««5-10 
. 5-llCom, H&0IJ4- 1. 4-24B«l:l/T. flps. Ktl 

*6 0l:*LfcJ:5i:. S16W5-1 l, 5 - l 2 lc«fcn«. nfnfe, 7. 

8Mg/ra 3 &±©Mps. 2 0 0 pC/Na±OEt$S»d,,*J:{;aff 
fctt*r*K*«»S*lfc. cn^WLT. ftlMft£e*£&fr*ltttffl5- 1 0& 
i^IlM©^W0. 8@m%ct0 t>*#^lt««5 - 1 1 Ttt. ®g 
ps, ffiM3£ftd,,*J;tXta«rilK©^mt>^ + »T»ofc. SB 
1BJJ«»6, iWlmo 1 <DS?ffilC*f LT, «fl;*fc»»LT0. 0 111% 

et±o. 8Kfi%«T0«iiirt"c£#-r*±3fc-rtttf, &j&iag£ 1 o 5 or 

KTtfi<LTfc, Hps. ffi«363e»d»,AJ:tf«[«5l«lcov»T«nfc« 

immm 5-13. 5-14] 
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, 5- 2 <hll&»' LTEm8£i§£f£§aLfc. gififl 5 - 1 3 12$ £01 5 - 8 t ffi 
B£*«ttf«li«iaK««|B|-T»0. «0J5- 1 4«^JS«»J5-9tMfijo*<kt;^ 
*M*«B-OftOT*4. *HiS0iJlC^-r-5lt^0i|5 - 1 2, 5-13 

tlx, Ha^*J:tfMfi!tiaS*^6 n:SUfcipt:^xtci*it, #$i& 
«fcH*lCbTEM»*ff«Lfc. it&0]5 - 1 2tt*2M«#S**fctr» 1 b 
Jtttfl 5 - 1 3 tt!g2gM#<D£W£ri< 1 . OMXiOfe**^ 
Ot*5. cn6**W5-13, 5-14 *3«tt51ttft^J 5-12, 5 - 1 3 IC 
OUTfe. JIH4-1, 4-2£H»fcl/T. ISos, Ett££ftd>.*£ 

£6 2KSlfcJ:5l:, SllfiW 5 - 1 3, 5-14Cintf. V»fnt». 7. 
8Mg/m J et±©««p s. 2 0 0 p C /N^±©E*S3I£& d , , £ 

6 nfc. ^niC^LT, JB2Mj&#e*£&fr>tttMI 5 - 1 2* 
«ttf*2BJ|jt»0^*rftjJ*l. 0R«XJ;9t>*3Hit«fl5- 1 3T?tt, EH 

imoiosii:»i/T. *ft*t!i*i/To. omm%u±o. 8nm%& 
TofcHW-c^tf-rsj: 3 crna. mf&u&z 1 o 5 oraT£«< lt*>, 

[$M5 - 15-5-19] 

, 5- 2 tmm\zLTj£nm%*ftm\stz. z.n^mmm 5-15-5-191; 

*6 4 £jjeL£:J: 5 Id, HM5- 1 5-5-1 9CJ:nH t»T*lt>. 7. 
8Mg/m' KlOSf p s , 2 0 0 p C/NU4±<7)fff|S^|Scd s ,43<fct;^» 
fctttfrM**#&ft&. fftto-fe. SBO-g&£7. hD>f>A, rtfl^>£/»*J: 
tf/xy vi»fr*>ts.zm<r> ; 5%<»>}>t£< 1 t> i itmLTt, $ i gj^^t lt 

KIT*, Sg2gijfi£#<h l/T7>«>. =.*7&&Zf9>*frfr*>UZ>m<DZ> 
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o 

. WAtf . ±BS6 1 03S«©*»*«ktflS;ltS« 1-1-1-27, 2-1-2- 
2 2 TB. ftti8»*Httfc*i9i:*l/fcilJ»t, ft, 3A'JH>. -y^r 
JHS*MI*»S&*ll©'5*©4>fc< t«b llO»l«*»t, MK«CT7 
>3=-*>, r*:/43<fctf*>*;i'a>S&<5Se© 5 £©'>&< <hfc ia©$2BJ£ 

«©»3Wjfc»£***T*»sc^TRWLfc**» ^ne»njDAT. to©** 
#*^wcfeJ:v>. ^©i§£> *■©«!©£#«. ±sa»ifflfiE». $2Bj& 

»*J:tf«3i)rt#£ig«K±ifc#KH»LTlr>T'bJ:< . BJftLTfr*&< Tt» 

*fc, ±ES&2 ©£»©»«*<»: 3 - 1-3- 1 6TB. ft« 1 0 
\Z*Ltz3if$.ft£* 7>^=t>, z:*?* J: * >*^fr £&*»© 3 "feO^fc 
< th 1 a®»J«»t*'&*T*«^fcO^TBlMLfc*«. 31 tl ^> ic Jn A T . {& 
®rt£«£&Tt>T'bJ:fri. ^©fl!i©fi£#ti:. JLSHS'JJSSc^ <t l^^ltc^ 

It. ±B»3©flifi©#**J:tflll6«4-l~4-l 2. 5-1-5-1 
4TIJ. fc¥a£l i »3ir»ttfc*5ti 2i:iLfci^t, ft. -V 

jufrzttzmoio-zv&tnK th i ao^2gij^^<b^^w 

^©i§£. *©ffii©i«»tt. ±f2B l »l*#;feJ:ttt&2»lj*#iB«K±j£»fc 
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U±®.WLtz&v\Z. 4:fS^(Cfll5EttM. SfcteEHS^fCcfcntf, ft# 

o s ot:eiTfc<a<r*ct*«T#*. iot, 4<i;tt;ffliji£ajEttx?&jg£ 

T«»Lfcft*a2 fc*Lfc»fttt*±Jfc#£ LT£*T*J:3lcl/fc0T. J; 

toxx, *«H©«i©-aiiiic«aE«M©aii;&»fcJ:ntt» 

*8 n ©ESS8i§ A E » * H £ 7)tT# * . 

JEfcSfc. *»9§©«!i©-»ififc«ft*E*«S, $fcliE^fi:«tnH ft 
¥SC 5 £7SUfc«ft«J*£fifc#£ U ifi!c»iLt7>f ; E>, r * ? & <£ * 
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fcJfcttTfrOfc^flMlHtft** C i*«T#*. 

*»*ci««7f**i*K. #);Ltfi o 5 0t»Ti:fi<t6it*« 

x £ A(Ottii<i!> & frifi • /t v V 0 A£&fc EO>&m fZttWZm U 5 £ £ A«T 
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MM** 1 ) 

Pb A C (Mg 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) 5 Ti c Zr d ]0 3 
aSt, A, a, b, c, dfi, a+b+c+d=l, 0. 99^A^1. 01, N 
0. 15^a + b^0. 5,0. 05^b^0. 25,0. 2^c^0. 5,0. 15 

«k¥& 2 ) 

(Pb A _ B Me B ) [ (Mg 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) b Ti c Zr d ]0 3 
(^k^ 1 . A, B, a, b, c, dtt, a + b + c + d = l, 0. 99^A^1. OlJ^ 
0. 005^B^0. 1, 0. 15^a + b^0. 5, 0. 05^b^0. 25, 

o. 2^ c ^o. 5,0. ls^d^o. Gttti^timtc-rmmPwmx' 

hZ> 0 Mete, ^/W^A, xhu^$J*%>3:X?'<yVJ*frt>teZm<D 

Pb A t (Mg 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) b Ti c Zr d ]0 3 
^^P, A, a, b, c, dte, a + b + c + d=l, 0. 99^A^1. 01, 
0. 15^a+b^0. 5,0. 05^b^0. 25,0. 2^c^0. 5, 

^o. ls^d^o. 6&zti*:timtc-t^mft<?)mx*hz> 0 J 

(Pb A _ B Me B ) [ (Mg 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) b Ti c Zr d ]0 3 
C St, A, B, a, b, c, dte, a + b + c + d = l, 0. 99^A^1. 01,~^| 
0. 005^B^0. 1, 0. 15^a + b^0. 5, 0. 05^b^0. 25, 

o. 2^c^o. 5,0. ls^d^o. 6% : tti : e}imtc-fmfflft<ow.X' 

hZ> 0 Mete, #/t^A, xhv>^J±&£l$/<V<}J±frbtj:Z>m<D 
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Pb A [ (Co 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) b Ti c Zr d ] B 0 3 
r ^,A, B, a, b, c, d&, a + b + c + d=l, 0. 99^A/B^ ^ 
1. 005, 0. 005^a^0. 03, 0. 05^b^0. 2, 0. 36^c^ 
0. 49, 0. 39^d^0. 48ZZtl*:timtc-f® i mfo<DmX'foZ>o 



Pb A [ (Zn 1/3 Nb 2/3 ) a Ti b Zr c ]0 3 
< '^tf 3 > A, a, b, eft, a+b + c=l, 0. 99^A^1. 005, 0. 05^ 
a^O. 25, 0. 35^b^0. 50, 0. 38^c^0. 48&**V?tl?ifc 



(it^ 7 ) 



(Pb A _ B Me B ) [ (Zn 1/3 Nb 2/3 ) a Ti b Zr c ]0 3 
^tp, A, B, a, b, eft, a + b + c=l, 0. 99^A^1. 005, X 
0. 05^B^0. 1, 0. 05^a^0. 25, 0. 35^b^0. 50, 
0. 38^c^0. 48&%tl?tmtc1-$mfoC>U'?foZ 0 Mett, io;Vi/ 
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(floats) 

Pb A [ (Mg 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) b Ti c Zr d ]0 3 

(Pb A _ B Me B ) [ (Mg 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) 5 Ti c Zr d ]0 3 
0) 

Pb A [ (Co 1/3 Nb 2/3 ) a (Zn 1/3 Nb 2/3 ) b Ti c Zr d ] B 0 3 

ti£#* 1 1 ) 

Pb A [ (Zn 1/3 Nb 2/3 ) a Ti b Zr c ]0 3 

(fl^iS 1 2 ) 

(Pb A . B Me B ) [ (Zn 1/3 Nb 2/3 ) a Ti b Zr c ]0 3 
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52 



PCT/JP02/01937 



mi) 











A 


a+b 


b 


c 


d 






Mr -4%. «ra ete 

(°C) 




(mol) 


(mol) 


(mol) 


(mol) 


(mol) 




mm) 


99 


os%) 


HJfcffl 1-1 


0.99 


0.26 


0.12 


0.376 


0.364 


Fe 2 0 3 


0.3 




0 


1050 


mmm 1-2 


1.01 


0.26 


0.12 


0.384 


0.356 


Fe 2 0 3 


0.3 




0 


1010 


&&m 1-1 


0.98 


0.26 


0.12 


0.376 


0.364 


Fe 2 0 3 


0.3 




0 


1050 


tttttt 1-2 


1.02 


0.26 


0.12 


0.384 


0.356 


Fe 2 0 3 


0.3 




0 


1010 



(*2) 





(Mg/m 3 ) 


mnm%& d 33 

(pC/N) 


Hffi50iJ 1-1 


7.80 


550 


Uli 1-2 


7.81 


560 


Jt»« 1-1 


7.18 




tfc&flj 1-2 


7.50 


410 
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53 



PCT/JP02/01937 



(*3) 







X]t* -JX »E3 pfc 

(°C) 


A 
(mol) 


a+b 
(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 






mm 


(Rfttt 


mm 




mmm 1-3 


1.00 


0.26 


0.05 


0.382 


0.358 


NiO 


0.4 




0 


1050 


1-4 


1.00 


0.40 


0.25 


0.310 


0.290 


NiO 


0.4 




0 


1010 


tt&m 1-3 


1.00 


0.26 


0 


0.384 


0.356 


NiO 


0.4 




0 


1050 


fttttt 1-4 


1.00 


0.40 


0.30 


0.310 


0.290 


NiO 


0.4 




0 


1050 



(«4) 





(Mg/m 3 ) 


(pC/N) 


SUfefl 1-3 


7.80 


550 


1-4 


7.85 


560 


it^J 1-3 


7.20 




itm\ 1-4 


7.17 
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(*5) 







(°C) 


A 

A 

(mol) 


a+D 

(mol) 


L. 

0 

(mol) 


c 

(mol) 


d 

(mol) 






mm 


(ftfi%) 




(Jtt» 


ill 1-5 


1.00 


0.26 


0.12 


0.380 


0.360 


CuO 


001 




0 


1050 


mmm 1-6 


1.00 


0.26 


0.12 


0.374 


0.366 


NiO 


0.8 




0 


990 


SIC! 1-7 


1.00 


0.26 


0.12 


0.378 


0.362 


CoO 


0.2 




0 


1010 


mmm 1-8 


1 nn 

l.UU 


n oa 


n 1 0 


n o*7Q 


U.OO/ 


CuO 


0.1 




0 


1010 


mmm 1-9 


1.00 


0.26 


0.12 


0.377 


0.363 


NiO 
Fe 2 0 3 


0.2 
0.2 




0 


1010 




1.00 


0.26 


0.12 


0.377 


0.363 


CoO 
NiO 


0.1 
0.3 




0 


1010 


itm\ 1-5 


1.00 


0.26 


0.12 


0.380 


0.360 




0 




0 


1050 


it&flj 1-6 


1.00 


0.26 


0.12 


0.374 


0.366 


NiO 


1.2 




0 


990 
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(«6) 





SSp s 
(Mg/m 3 ) 


(pC/N) 


m&m 1-5 


7.80 


550 


mmm 1-6 


7.86 


560 




7.85 


550 


m&m i-8 


7.88 


550 


USSfli 1-9 


7.88 


560 


Sttffl 1-10 


7.90 


560 


Jt«« 1-5 


7.19 




tt&fl] 1-6 


7.56 


490 
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(*7) 







(°C) | 


A 
(mol) 


a+b 
(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 








mm) 




mm.%) 




1.00 


0.26 


0.12 


0.377 


0.363 


Fe 2 0 3 


0.3 


Sb 2 0 3 


0.5 


1040 


^BEwy 1-12 


1.00 


0.26 


0.12 


0.377 


0.363 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1040 


HM 1-13 


1.00 


0.26 


0.12 


0.378 


0.362 


CoO 


0.2 


Ta 2 O s 


0.05 


1010 


HH60>J1-14 


1.00 


0.26 


0.12 


0.372 


0.364 


Fe 2 0 3 


0.3 


Sb 2 0 3 


1.0 


1050 


sIbSw'J 1-15 


1.00 


0.40 


0.16 


0.320 


0.280 


NiO 


0.4 


Nb 2 0 5 


0.1 


960 


HH50IJ1-16 


1.00 


0.26 


0.12 


0.376 


0.364 


CoO 


0.2 


Sb 2 0 3 
Nb 2 U 5 


0.2 


1020 


Hii6«iii-17 


1.00 


0.26 


0.12 


0.376 


0.364 


NiO 
Fe 2 0 3 


0.2 
0.2 


Nb 2 O s 


0.2 
0.2 


1020 




1.00 


0.26 


0.12 


0.376 


0.364 


CoO 
Fe 2 0 3 


0.1 
0.2 


Sb 2 0 3 
Ta 2 0 5 


0.2 
0.2 


1020 




1.00 


0.26 


0.12 


0.377 


0.363 


NiO 


0.4 


Sb 2 0 3 
Nb 2 0 5 
Ta 2 0 5 


0.1 
0.1 
0.1 


1020 


HJS^J 1-20 


1.00 


0.26 


0.12 


0.377 


0.363 


NiO 
Fe 2 0 3 
CuO 


0.2 

0.15 

0.05 


Sb 2 0 3 
Nb 2 0 5 
Ta 2 0 5 


0.1 
0.1 
0.1 


1020 


ftttftl 1-7 


1.00 


0.26 


0.12 


0.368 


0.372 


Fe 2 0 3 


0.3 


Sb 2 0 3 


1.5 


1050 
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(*8) 





(Mg/m 3 ) 


ftltSlSsfc d 33 
(pC/N) 


nmm 1-1 1 


7.87 


600 


n&m 1-12 


7.89 


600 


HJfeflj 1-13 


7.82 


580 


Uli 1-14 


7.80 


560 


nmm 1-15 


7.88 


600 


Hfi50»j1-16 


7.88 


590 


HWJ1-17 


7.86 


600 


H»J 1-18 


7.85 


590 


*tt«1-19 


7.91 


600 


HWJ 1-20 


7.84 


590 


it«« 1-7 


6.98 





WO 02/081404 



58 



PCT/JP02/01937 



(*9) 







A 

(mol) 


a+b 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 








an 


m 


as 


a 


as 


§ 


HflS0>J 1-21 


1.00 


0.26 


0.12 


0.374 


0.366 


NiO 


0.8 




0 


K 2 0 


0.05 


r4n J_fi Irtl ^ mm 

1-22 


1.00 


0.26 


0.12 


0.377 


0.363 




l/.O 




OS 




0 01 




1 on 




n 19 

U. 1 c 


u.o / / 




FeoOo 

Z 3 


0.3 


Nb,0c 

Z D 


0.5 


Na 2 0 


0.05 


UliSflfl 1-24 


1.00 


0.26 


0.12 


0.377 


0.363 


■ 2 3 


0.3 


NboOc 


0.5 


K 2 0 


0.10 


HflSw) 1-25 


1.00 


0.26 


0.12 


0.377 


0.363 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


K 2 0 
Na 2 0 


0.03 
0.02 


$MJl-26 


1.00 


0.26 


0.12 


0.378 


0.362 


CoO 


0.2 


Ta 2 0 5 


0.05 


K 2 0 


0.05 


HJ6M1-27 


1.00 


0.40 


0.16 


0.320 


0.280 


NiO 


0.4 


Nb 2 0 5 


0.5 


Na 2 0 


0.05 


J±&0!l 1-8 


1.00 


0.26 


0.12 


0.377 


0.363 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


K 2 0 


0.15 


#%0d 1-1 


1.00 


0.26 


0.12 


0.374 


0.366 


NiO 


0.8 




0 




0 


##0>J 1-2 


1.00 


0.26 


0.12 


0.377 


0.363 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 




0 


1-3 


1.00 


0.26 


0.12 


0.378 


0.362 


CoO 


0.2 


Ta 2 0 5 


0.05 




0 


##0>J 1-4 


1.00 


0.40 


0.16 


0.320 


0.280 


NiO 


0.4 


Nb 2 0 5 


0.5 




0 
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(*1 0) 





CO 


(Mg/m 3 ) 


(pC/N) 


mum 1-21 


930 


7.84 


560 


nmm 1-22 


980 


7.88 


600 


HWJ1-23 


960 


7.85 


600 


mmm 1-24 


960 


7.80 


600 


HWI1-25 


960 


7.83 


600 


mm 1-26 


950 


7.80 


600 


mmm 1-27 


900 


7.83 


600 


tbttfifl 1-8 


960 


7.40 




#^ 1-1 


930 


7.09 




##01 1-2 


980 


7.19 




##191 1-3 


950 


7.11 




1-4 


900 


7.08 
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(*1 1) 









A 
(mol) 


Me 


B 

(mol) 


a+b 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 






m 

CO 


m. 


(91%) 


mm 


(91%) 




0.99 


Sr 


0.05 


0.26 


0.12 


0.374 


0.366 


Fe 2 0 3 


0.3 




0 


1050 


HJSfll 2-2 


1.01 


Sr 


0.05 


0.26 


0.12 


0.382 


0.358 


Fe 2 0 3 


0.3 




0 


1010 




0.98 


Sr 


0.05 


0.26 


0.12 


0.374 


0.366 


Fe 2 0 3 


0.3 




0 


1050 


mm 2-2 


1.02 


Sr 


0.05 


0.26 


0.12 


0.382 


0.358 


Fe 2 0 3 


0.3 




0 


1010 



(*1 2) 





ffiJtp s 
(Mg/m 3 ) 


(pC/N) 


m®2-i 


7.80 


600 


gffiftl 2-2 


7.80 


610 


Jtg£0iJ 2-1 


7.18 




&m\ 2-2 


7.42 


400 
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Gftl 3) 







(°C) 


A 

(mol) 


Me 


B 

(mol) 


a+b 
(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 


BWrtft 




m 


£51 
(11%) 


as 


£51 
(11%) 


UlSfll 2-3 


1.00 


Ca 


0.005 


0.26 


0.12 


0.378 


0.362 


CuO 


0.1 




0 


1010 


mm 2-4 


1.00 


Ba 


0.10 


0.26 


0.12 


0.366 


0.374 


NiO 


0.4 




0 


1050 


HJS0IJ2-5 


1.00 


Sr 


0.05 


0.26 


0.12 


0.375 


0.365 


NiO 


0.4 




0 


1010 


Jt««2-3 


1.00 


Ba 


0.13 


0.26 


0.12 


0.366 


0.374 


NiO 


0.4 




0 


1050 



(114) 





8?£p s 
(Mg/m 3 ) 


(pC/N) 


»»«2-3 


7.86 


570 


HJ60J2-4 


7.80 


600 


$112-5 


7.83 


600 


tt»0J2-3 


7.14 
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<*1 5) 







(°C) 


A 

(mol) 


Me 


B 

(mol) 


a+b 
(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 






m 


(11%) 


as 


(1*%) 


mm 2-6 


1.00 


Sr 


0.05 


0.26 


0.05 


0.377 


0.363 


NiO 


0.4 


Nb 2 0 5 


0.5 


1050 


nmm i-i 


1.00 


Sr 


0.05 


0.40 


0.25 


0.302 


0.298 


NiO 


0.4 


Nb 2 0 5 


0.5 


1040 


wm 2-4 


1.00 


Sr 


0.05 


0.26 


0 


0.379 


0.361 


NiO 


0.4 


Nb 2 0 5 


0.5 


1050 


tkK^J 2-5 


1.00 


Sr 


0.05 


0.40 


0.30 


0.302 


0.298 


NiO 


0.4 


Nb 2 O s 


0.5 


1050 



(*1 6) 





Mas 

(Mg/m 3 ) 


E!^&d 33 
(pC/N) 


Hfi50l 2-6 


7.80 


600 


mm 2-7 


7.81 


630 




7.05 






7.14 
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(*1 7) 







(°C) 


A 

A 

(mol) 


Me 


R 
D 

(mol) 


(mol) 


D 

(mol) 


c 

(mol) 


Q 

(mol) 






m 


(11%) 




(§1%) 


nmm 2-8 


1.00 


Ca 


0.04 


0.26 


0.12 


0.374 


0.366 


CoO 


0.05 




0 


1010 


IWfl2-9 


1.00 


Sr 


0.05 


0.26 


0.12 


0.372 


0.368 


NiO 


0.8 




0 


1010 


HMJ2-10 


l.UU 


□a 


U.U/ 


U.ZD 


n 10 
u.lz 


U.o/o 


n ice 


NiO 


0.4 




0 


1010 


HJHM2-11 


1 nn 


or 


n n*> 




n 19 

U. %£. 


n 175 


n Irs 


CuO 


0.1 




0 


1010 




1.00 


Sr 


0.05 


0.26 


0.12 


0.375 


0.365 


NiO 
Fe 2 0 3 


0.3 
0.1 




0 


1010 


HJS0IJ2-13 


1.00 


Sr 


0.05 


0.26 


0.12 


0.375 


0.365 


CoO 
CuO 


0.1 
0.1 




0 


1010 


tk««2-6 


1.00 


Sr 


0.05 


0.26 


0.12 


0.378 


0.362 




0 




0 


1050 


tfc&0i] 2-7 


1.00 


Sr 


0.05 


0.26 


0.12 


0.372 


0.368 


NiO 


1.2 




0 


1010 
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(*1 8) 





SS/o s 

(Mg/m 3 ) 


r*r» jaa <ui. • 

Efl^Sss d 33 
(pC/N) 


mi 2-8 


7.81 


600 


H10fl 2-9 


7.86 


610 


M«2-10 


7.84 


610 


HMJ2-11 


7.85 


600 




7.86 


610 


HS6^2-13 


7.87 


600 


tt*HH2-6 


7.06 




tt8fl2-7 


7.52 


500 
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(*1 9) 







(°C) 


A 
(mol) 


Me 


B 

(mol) 


a+b 
(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 






m 


dftl 

(sti%) 


mm 


(11%) 


HJSfill 2-14 


1.00 


Sr 


0.05 


0.26 


0.12 


0.372 


0.368 


CoO 


0.2 


Sb 2 0 3 


0.5 


1040 


IM2-15 


1.00 


Ba 


0.07 


0.26 


0.12 


0.372 


0.368 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1040 


HMI2-16 


1.00 


Sr 


0.05 


0.26 


0.12 


0.375 


0.365 


NiO 


0.4 


Ta 2 0 5 


0.05 


1010 


Wt«l2-17 


1.00 


Sr 


0.05 


0.26 


0.12 


0.370 


0.364 


FeoO-i 

2 3 


0.3 


2 3 


1.0 


1050 


HS50I12-18 


1.00 


Sr 


0.05 


0.40 


0.16 


0.315 


0.285 


NiO 


0.4 


Ta 2 0 5 


0.1 


980 


HIGH 2-1 9 


1.00 


Sr 
Ba 


0.04 
0.02 


0.26 


0.12 


0.373 


0.367 


NiO 
Fe 2 0 3 


0.3 
0.1 


Ta 2 0 5 
Nb 2 0 5 


0.2 
0.2 


1040 


HMII2-20 


1.00 


Ca 


0.03 


0.26 


0.12 


0.373 


0.367 


NiO 
CoO 
CuO 


0.3 
0.05 
0.05 


Sb 2 0 3 
Nb 2 0 5 
Ta 2 0 5 


0.1 
0.1 
0.1 


1040 


ttttfl 2-8 


1.00 


Sr 


0.05 


0.26 


0.12 


0.366 


0.374 


Fe 2 0 3 


0.3 


Sb 2 0 3 


1.5 


1050 
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(*2 0) 





S?Jf P s 
(Mg/m 3 ) 


Ems S sit d 33 

(pC/N) 




7.87 


640 


*«|«2-15 


7.89 


640 


HJI0II2-16 


7.82 


630 


HJ£0I|2-17 


7.80 


610 


*Jtfl2-18 


7.87 


650 


«56«2-19 


7.86 


650 


Ht(SW2-20 


7.81 


640 


WBHH2-8 


7.00 
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(*2 1) 





nam 




A 

A 


Me 


B 


a+b 


b 


c 


d 




«2HJS# 






(mol) 


(mol) 


(mol) 


(mol) 


(mol) 


(mol) 


as 


b n 

1 




3 


MIS 


d it 

3 


mm 

2-21 


1.00 


Sr 


0.05 


0.26 


0.12 


0.375 


0.365 


CoO 
CuO 


0.1 
0.1 




0 


K 2 0 


0.05 


2-22 


1.00 


Sr 
Ba 


0.04 
0.02 


0.26 


0.12 


0.373 


0.367 


NiO 
Fe 2 0 3 


0.3 
0.1 


Ta 2 0 5 
Nb 2 O s 


0.2 
0.2 


K 2 0 
Na 2 0 


0.03 
0.02 


##« 
2-1 


1.00 


Sr 


0.05 


0.26 


0.12 


0.375 


0.365 


CoO 
CuO 


0.1 
0.1 




0 




0 


##w 

2-2 


1.00 


Sr 
Ba 


0.04 
0.02 


0.26 


0.12 


0.373 


0.367 


NiO 
Fe 2 0 3 


0.3 
0.1 


Ta 2 0 5 
Nb 2 0 5 


0.2 
0.2 




! 0 



(i2 2) 





(°C) 


(Mg/m 3 ) 


(pC/N) 


HJS042-21 


950 


7.85 


600 


HJfi^ll 2-22 


980 


7.83 


650 


##0«2-1 


950 


7.13 




mm 2-2 


980 


7.14 





WO 02/081404 
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(&2 3) 





mm 


rJu t*A* /JUL IX. 

CO 


A/B 


a 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 




mm 


mm) 


HWJ3-1 


0.99 


0.015 


0.10 


0.435 


0.450 


Nb 2 0 5 


0.5 


1050 




1.005 


0.015 


0.10 


0.437 


0.448 


Nb 2 0 5 


0.5 


950 




0.98 


0.015 


0.10 


0.435 


0.450 


Nb 2 0 5 


0.5 


1050 


it^3-2 


1.01 


0.015 


0.10 


0.437 


0.448 


Nb 2 0 5 


0.5 


950 



(*2 4) 





(Mg/m 3 ) 


d 31 

(pC/N) 


ARM 


mtm 


H^3-1 


7.81 


200 


80 


o 


HWJ3-2 


7.89 


210 


80 


o 


JtCTJ3-1 


7.69 


180 


110 


X 


Jt&0>j3-2 


7.65 


175 


120 


X 



WO 02/081404 



69 



PCT/JP02/01937 



(M2 5) 







(°o \ 


A/B 


a 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 




mm 


oi%) 


HS&0IJ3-3 


1.00 


0.005 


0.10 


0.437 


0.458 


Nb 2 0 5 


0.5 


1000 


H1K50IJ3-4 


1.00 


0.030 


0.10 


0.434 


0.436 


Nb 2 0 5 


0.5 


1000 


Jt&0lj3-3 


1.00 


0 


0.10 


0.437 


0.463 


Nb 2 0 5 


0.5 


1000 


ik^J3-4 


1.00 


0.040 


0.10 


0.434 


0.426 


Nb 2 0 5 


0.5 


1000 



m2 6) 





(Mg/m 3 ) 


d 31 

(pC/N) 






HWJ3-3 


7.91 


220 


80 


O 


HWJ3-4 


7.89 


210 


100 


O 


tb&01]3-3 


7.85 


220 


70 


X 


J±3&0lj3-4 


7.70 


180 


190 


O 



WO 02/081404 



70 



PCT/JP02/01937 



(*2 7) 







A7C 1 *A* /OH J JL 

(°C) 


A/B 


a 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 




mm 


(»fi%) 




1.00 


0.010 


0.05 


0.480 


0.460 


Nb 2 0 5 


0.5 


1050 


HJ60IJ3-6 


1.00 


0.015 


0.20 


0.370 


0.415 


Nb 2 0 5 


0.5 


950 




1.00 


0.010 


0.03 


0.490 


0.470 


Nb 2 0 5 


0.5 


1050 


tt*HW3-6 


1.00 


0.015 


0.23 


0.360 


0.395 


Nb 2 O s 


0.5 


950 



(*2 8) 





(Mg/m 3 ) 


(pC/N) 






HWJ3-5 


7.86 


205 


70 


O 


HfitEfll 3-6 


7.88 


240 


80 


O 




7.71 


180 


70 


X 




7.68 


185 


80 


X 



WO 02/081404 



71 



PCT/JP02/01937 



(*2 9) 







A/ulvWIHim. 

(°C) 


A/B 


a 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 




mm 


*« 

mm) 




1.00 


0.030 


0.20 


0.360 


0.410 


Sb 2 0 3 


0.5 


950 




1.00 


0.005 


0.05 


0.490 


0.455 


Sb 2 0 3 


0.5 


1050 




1.00 


0.030 


0.20 


0.350 


0.420 


Sb 2 0 3 


0.5 


950 


tt««3-8 


1.00 


0.005 


0.05 


0.500 


0.445 


Sb 2 0 3 


0.5 


1050 



(£3 0) 





(Mg/m 3 ) 


(pC/N) 


*8$M 
Q m 




H«501J3-7 


7.84 


205 


90 


o 




7.87 


200 


90 


o 


ttS£0>J3-7 


7.77 


180 


110 


X 


Jt«<H3-8 


7.80 


175 


120 


X 



WO 02/081404 



72 



PCT/JP02/01937 



(*3 1) 





mat, 


i&jjj/JSII* 
(°C) 


A/B 


a 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 




mm 


mm%) 


HM 3-9 


1.00 


0.005 


0.20 


0.405 


0.390 


Sb 2 0 3 


0.1 


950 


HWJ3-10 


1.00 


0.030 


0.05 


0.440 


0.480 


Ta 2 0 5 


1.0 


1050 


tt&m 3-9 


1.00 


0.005 


0.20 


0.415 


0.380 


Sb 2 0 3 


0.1 


950 


ttWH3-10 


1.00 


0.030 


0.05 


0.430 


0.490 


Ta 2 0 5 


1.0 


1050 



(£3 2) 





(Mg/m 3 ) 


d 31 

(pC/N) 


Q m 




MMM 3-9 


7.82 


205 


100 


o 


HWJ3-10 


7.81 


200 


100 


o 


&®m 3-9 


7.70 


180 


120 


X 


it^]3-10 


7.78 


170 


120 


X 



WO 02/081404 PCT/JP02/01937 

73 



m3 3) 







(°C) 


A/B 


a 

(mol) 


b 

(mol) 


c 

(mol) 


d 

(mol) 






(Mfi%) 


H»J3-11 


1.00 


0.015 


0.10 


0.435 


0.450 


Sb 2 0 3 
Nb 2 O s 


0.3 
0.3 


1000 


^ mm 3- 1 z 


1 OA 

l.UU 


nnic 
U.UIO 


n in 
U.1U 


fi VlOR 


fi vIRfi 
U.40U 


Ta 2 0 5 
Nb 2 0 5 


0.3 
0.3 


1 fififi 
lUUU 


HJ6#!13-13 


1.00 


0.015 


0.10 


0.435 


0.450 


Sb 2 0 3 
Ta 2 0 5 


0.3 
0.3 


1000 




1.00 


0.015 


0.10 


0.435 


0.450 


Sb 2 0 3 
Nb 2 0 5 
Ta 2 0 5 


0.2 
0.2 
0.2 


1000 


H»J3-15 


1.00 


0.015 


0.10 


0.438 


0.447 


Ta 2 0 5 


0.1 


980 


Hite#]3-i6 


1.00 


0.015 


0.10 


0.420 


0.465 


Sb 2 0 3 


1.0 


1050 


JtWJ3-11 


1.00 


0.015 


0.10 


0.438 


0.447 




0 


980 


£803-12 


1.00 


0.015 


0.10 


0.420 


0.465 


Sb 2 0 3 


1.5 


1050 



WO 02/081404 



74 



PCT/JP02/01937 



«34) 





ttft 

/O s 
(Mg/m 3 ) 


d 31 

(pC/N) 


Q m 


mtm 


HJS0J3-11 


7.91 


210 


80 


o 


HWJ3-12 


7.90 


210 


80 


o 




7.92 


220 


80 


o 




7.89 


220 


80 


o 


HJM3-15 


7.83 


200 


80 


o 




7.85 


205 


80 


o 


Jt««3-11 


7.77 


185 


90 


X 


Jt&ffl3-12 


7.61 


165 


140 


X 



WO 02/081404 



75 



PCT/JP02/01937 



(*3 5) 







(°C) 


A 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 








(M%) 




(Sf%) 


mmm 4-1 


0.99 


0.1 


0.432 


0.468 


NiO 


0.4 


Sb 2 0 3 


0.3 


1050 


mmm 4-2 


1.005 


0.1 


0.432 


0.468 


NiO 


0.4 


Sb 2 0 3 


0.3 


950 


tt««4-1 


0.98 


0.1 


0.432 


0.468 


NiO 


0.4 


Sb 2 0 3 


0.3 


1050 


&®m 4-2 


1.01 


0.1 


0.432 


0.468 


NiO 


0.4 


Sb 2 0 3 


0.3 


950 



(£3 6) 





(Mg/m 3 ) 


(pC/N) 




HJI50IJ 4-1 


7.83 


200 


O 


HSS<5iJ 4-2 


7.88 


205 


O 


tttt«4-1 


7.05 




X 


tt&m 4-2 


7.42 


155 


X 



WO 02/081404 



76 



PCT/JP02/01937 



(*3 7) 







(°C) 


A 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 


milium 




mm 






(«*%) 


mmm 4-3 


0.998 


0.05 


0.48 


0.47 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1050 


3SJS0IJ4-4 


1.005 


0.25 


0.35 


0.4 


Fe 2 0 3 


0.3 


Nb 2 O s 


0.5 


1000 




0.998 


0.01 


0.49 


0.5 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1050 




1.005 


0.28 


0.35 


0.37 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1000 



(*3 8) 





(Mg/m 3 ) 


(pC/N) 




Uli 4-3 


7.89 


200 


0 


inn 


7.80 


200 


0 


Jt»J4-3 


7.59 


160 


X 


tWfl 4-4 


7.47 


150 


O 



WO 02/081404 



77 



PCT/JF02/01937 



(*3 9) 







jlu. —fx. «ca 

(°C) 


A 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 








(ffft%) 


mm 




4-5 


1.005 


0.25 


0.35 


0.4 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1000 


mum 4-6 


0.99 


0.05 


05 


0.45 


CoO 


0.2 


Ta 2 0 5 


0.1 


1050 


tttt«4-5 


1.005 


0.25 


0.34 


0.41 


Fe 2 0 3 


0.3 


Nb 2 O s 


0.5 


1000 


\mm 4-6 


0.99 


0.05 


0.51 


0.44 


CoO 


0.2 


Ta 2 0 5 


0.1 


1050 



(£4 0) 





(Mg/m 3 ) 


(pC/N) 




HJf50>J 4-5 


7.80 


200 


O 


Hifcfl] 4-6 


7.86 


205 


O 


tttt«4-5 


7.80 


185 


o 


JtM 4-6 


7.84 


180 


o 



WO 02/081404 
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PCT/JP02/01937 



(*4 1) 







(°C) 


A 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






mm 


«**) 


mm 


mm.%) 




1.005 


0.25 


0.37 


0.38 


NiO 


0.4 


Ta 2 0 5 


1.0 


1050 


§IJit50>J 4-8 


0.992 


0.05 


0.47 


0.48 


CuO 


0.01 


Sb 2 0 3 


0.1 


1030 


it««4-7 


1.005 


0.25 


0.38 


0.37 


NiO 


0.4 


Ta 2 0 5 


1.0 


1050 




0.992 


0.05 


0.46 


0.49 


CuO 


0.01 


Sb 2 0 3 


0.1 


1030 



«4 2) 





(Mg/m 3 ) 


d 31 

(pC/N) 




H«5«IJ 4-7 


7.88 


200 


o 


HflfcflJ 4-8 


7.87 


200 


o 


J*&0IJ4-7 


7.85 


180 


o 


J*&#J 4-8 


7.84 


175 


o 



WO 02/081404 
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PCT/JP02/01937 



(*4 3) 







(°C) 


A 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






mm 


(€5%) 


mm 


tms. 
mm) 


H«5#J4-9 


0.992 


0.05 


0.47 


0.48 


CuO 


0.01 


Sb 2 0 3 


0.1 


1030 




1 


0.12 


0.42 


0.46 


NiO 


0.8 


Nb 2 0 5 


0.2 


950 


J±&0!l4-9 


0.992 


0.05 


0.47 


0.48 






Sb 2 0 3 


0.1 


1050 


&&0H-1O 


1 


0.12 


0.42 


0.46 


NiO 


1.0 


Nb 2 0 5 


0.2 


950 



(*4 4) 





(Mg/m 3 ) 


d 31 

(pC/N) 




Uttftl 4-9 


7.87 


200 


O 


3&JMH4-10 


7.80 


200 


O 


tt««4-9 


7.51 


170 


X 


Jt««4-10 


7.40 


150 


X 



WO 02/081404 



80 



PCT/JP02/01937 



(*4 5) 







(°C) 


A 
(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 








(SS%) 


aa 


(Sfix) 


3SflS0»]4-11 


0.99 


0.05 


0.5 


0.45 


CoO 


0.2 


Ta 2 O s 


0.1 


1050 


£IJfc0J4-12 


1.005 


0.25 


0.37 


0.38 


NiO 


0.4 


Ta 2 0 5 


1.0 


1050 


tttt«4-11 


0.99 


0.05 


0.5 


0.45 


CoO 


0.2 






1050 


tt&0!|4-12 


1.005 


0.25 


0.37 


0.38 


NiO 


0.4 


Ta 2 0 5 


1.3 


1050 



($t4 6) 





(Mg/m 3 ) 


d 31 

(pC/N) 




HflfiflJ 4-1 1 


7.86 


205 


o 


HM94-12 


7.88 


200 


o 


tt&0«4-11 


7.81 


190 


X 


i£&0>j4-12 


7.56 


160 


X 



WO 02/081404 



81 



PCT/JP02/01937 



(14 7) 







(°C) 


A 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






mm 


(IUX> 


mm 




HJfc0l]4-13 


0.999 


0.11 


0.425 


0.465 


Fe 2 0 3 


0.2 


Sb 2 0 3 


0.2 


950 




0.996 


0.12 


0.422 


0.458 


Fe 2 0 3 
NiO 


0.1 
0.2 


Nb 2 0 5 


0.5 


1000 


HJI&0IJ4-15 


0.996 


0.12 


0.422 


0.458 


NiO 


0.4 


Sb 2 0 3 
Nb 2 0 5 
Ta 2 0 5 


0.1 
0.1 
0.1 


1000 


Hifi#J4-16 


1 


0.12 


0.422 


0.458 


Cuo 
CoO 

FeA 


0.05 

0.1 

0.15 


Sb 2 0 3 
Nb 2 0 5 
Ta 2 0 5 


0.1 
0.2 
0.1 


980 



(*4 8) 





(Mg/m 3 ) 


d 31 

(pC/N) 




HJS0M-13 


7.91 


210 


O 


HJ&0IJ4-14 


7.95 


210 


o 


HS6<5>J4-15 


7.99 


205 


o 


H«6^J4-16 


7.92 


205 


o 



WO 02/081404 



82 



PCT/JP02/01937 



(*4 9) 









A 

(mol) 


Me 


B 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






St 

(°C) 


m 


(Sl%) 


m 


(31%) 




0.99 


Sr 


0.05 


0.1 


0.433 


0.467 


CoO 


0.2 


Sb 2 0 3 


0.3 


1050 


mm 5-z 


1.005 


Ba 


0.05 


0.1 


0.433 


0.467 


CuO 


0.2 


Sb 2 0 3 


0.3 


950 


mm 5-1 


0.98 


Sr 


0.05 


0.1 


0.433 


0.467 


CoO 


0.2 


Sb 2 0 3 


0.3 


1050 


mm 5-2 


1.01 


Ba 


0.05 


0.1 


0.433 


0.467 


CuO 


0.2 


Sb 2 0 3 


0.3 


950 



(t5 0) 





(Mg/m 3 ) 


d 31 

(pC/N) 




5-1 


7.80 


210 


O 


mmm 5-2 


7.85 


220 


O 


tb^^i 5-1 


6.98 




X 


itmm 5-2 


7.40 


160 


X 



WO 02/081404 



83 



PCT/JP02/01937 



<*5 1) 







m 

(°C) 


A 

(mol) 


Me 


B 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






m 


(Sl%) 


m 


(91%) 


HHGl 5-3 


0.998 


Ca 


0.005 


0.05 


0.48 


0.47 


Fe 2 0 3 


0.3 


Nb 2 O s 


0.5 


1050 


5-4 


1 


Ba 


0.1 


0.12 


0.445 


0.435 


CoO 


0.25 


Nb 2 O s 


0.5 


1050 


Jt««5-3 


1 


Ba 


0.13 


0.12 


0.445 


0.435 


CoO 


0.25 


Nb 2 0 5 


0.5 


1050 



(£5 2) 





(Mg/m 3 ) 


(pC/N) 




nmm 5-3 


7.89 


215 


O 


mmm 5-4 


7.80 


250 


O 


it&0J 5-3 


7.50 


180 


X 



WO 02/081404 



84 



PCT/JP02/01937 



(*5 3) 









A 

(mol) 


Me 


B 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






(°C) 




(Sfl%) 


m 


(11%) 


£M 5-5 


0.998 


Ca 


0.005 


0.05 


0.48 


0.47 


Fe 2 0, 


0.3 


Nb 2 0 5 


0.5 


1050 


ntm 5-6 


1.005 


Sr 


0.04 


0.25 


0.35 


0.4 


NiO 


0.4 


Nb 2 O s 


0.5 


1000 


mm 5-4 


0.998 


Ca 


0.005 


0.01 


0.49 


0.5 


Fe 2 0 3 


0.3 


Nb 2 0 5 


0.5 


1050 


tfc&flj 5-5 


1.005 


Sr 


0.04 


0.28 


0.35 


0.37 


NiO 


0.4 


Nb 2 0 5 


0.5 


1000 



(*5 4) 





(Mg/m 3 ) 


(pC/N) 






7.89 


215 


O 


5-6 


7.81 


220 


O 


ttmm 5-4 


7.48 


165 


X 


J±&0J 5-5 


7.44 


160 


O 



WO 02/081404 



85 



PCT/JP02/01937 



(«5 5) 





mat 




A 

(mol) 


Me 


B 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






m 

(°C) 


m 


£*1 

(511%) 


mm 


(11%) 


mm 5-7 


1.005 


Sr 


0.04 


0.25 


0.35 


0.4 


NiO 


0.4 


Nb 2 0 5 


0.5 


1000 


USSfll 5-8 


0.99 


Ba 


0.01 


0.05 


0.5 


0.45 


NiO 


0.2 


Ta 2 0 5 


0.1 


1050 




1.005 


Sr 


0.04 


0.25 


0.34 


0.41 


NiO 


0.4 


Nb 2 0 5 


0.5 


1000 


mm 5-7 


0.99 


Ba 


0.01 


0.05 


0.51 


0.44 


NiO 


0.2 


Ta 2 0 5 


0.1 


1050 



(£5 6) 





(Mg/m 3 ) 


d 31 

(pC/N) 




5-7 


7.81 


220 


O 


mmm 5-8 


7.86 


205 


O 




7.80 


185 


O 


mm s-i 


7.84 


180 


O 



WO 02/081404 



86 



PCT/JP02/01937 



(*5 7) 







(°C) 


A 

(mol) 


Me 


B 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 




«2PM*# 


m 


s*i 

(11%) 


m 


tWl 

(11%) 


5-9 


1.005 


Ba 


0.02 


0.25 


0.37 


0.38 


Fe 2 0, 


0.3 


Ta 2 0 5 


1.0 


1050 


^SSiM 5-10 


0.992 


Sr 


0.05 


0.05 


0.47 


0.48 


CuO 


0.01 


Sb 2 0 3 


0.1 


1050 


mm 5-q 


1.005 


Ba 


0.02 


0.25 


0.38 


0.37 


Fe 2 0 3 


0.3 


Ta 2 0 5 


1.0 


1050 


mm 5-9 


0.992 


Sr 


0.05 


0.05 


0.46 


0.49 


CuO 


0.01 


Sb 2 0 3 


0.1 


1050 



(^5 8) 





(Mg/m 3 ) 


d 31 

(pC/N) 




5-9 


7.88 


205 


o 


5-10 


7.88 


210 


o 


mm 5-8 


7.84 


180 


o 


lt&0l] 5-9 


7.84 


185 


o 



WO 02/081404 PCT/JP02/01937 

87 



(^5 9) 







(°C) 


A 

(mol) 


Me 


B 

(mol) 


a 

(mol) 


b 

(mol) 


c 

(mol) 






m 


(Sfi%) 


mm 


(Six) 


**«5-11 


0.992 


Sr 


0.05 


0.05 


0.47 


0.48 


CuO 


0.01 


Sb 2 0 3 


0.1 


1050 


H1M15-12 


0.999 


Sr 


0.05 


0.12 


0.425 


0.455 


NiO 


0.8 


Nb 2 0 5 


0.2 


950 


tt80fl5-1O 


0.992 


Sr 


0.05 


0.05 


0.47 


0.48 






Sb 2 0 3 


0.1 


1050 


tk8«45-n 


0.999 


Sr 


0.05 


0.12 


0.425 


0.455 


NiO 


1.0 


Nb 2 0 5 


0.2 


950 



(£6 0) 





(Mg/m 3 ) 


d 31 

(pC/N) 




£«MM5-11 


7.88 


210 


o 


ISJS0IJ5-12 


7.81 


215 
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